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LONGER DAYLIGHT.

There are a great many things to be said in favor
of, and a few against, the proposal to advance the
clock by one hour during the summer months. Al-
though the suggested change is startling, there is in
it nothing of the ludicrous or farcical, as some of its
critics have suggested. The principal object of the
movement is to apportion a larger part of the period
of daylight to evening rest and recreation than is
ncw possible in latitudes embraced by the United
States. Under present conditions the close of the
working day is so near sunset that, by the time the
evening meal is over, twilight has commenced, and
the stretch of remaining daylight is too short for any
lengthy outdoor sports or pastimes of the kind which
require daylight for their exercise.

Those of us who have spent part of the summer
months in northern latitudes, where the later sunset
and longer duration of twilight combine to make the
summer evenings the most lengthy and  delightful
period of recreation, understand perfectly well the
motive and force of the arguments which have led to
the present widespread movement in favor of what has
popularly come to be known as a longer daylight day.
The evening is the ideal time for outdoor recreation.
The mind and body are relieved of the. stress of the
day’s occupation, and the cooler temperature, which
is a consideration, even in the northern latitudes, be-
comes of double importance in the more southerly
regions, where temperatures during the day run up to
90 or even 100 in the shade.

The proposed arrangement as advocated by the Na-
tional Daylight Association in thig country is that
from and after 2 o’clock in the morning of the.first
day of May in each year, un‘til 2 o’clock on the morn-
ing of the first day of October, the standard time shall
be one hour in advance of the standard time now in
use. This result is to be secured by advancing the
hands of the clock one hour on May 1st and moving
them back one hour on October 1st. The change would
involve a shortening of the hours of sleep only on the
last day of April. Subsequently through the summer
months people would get up and retire by the clock as
usual, and the regular schedule of railroads, factories,
and all social institutions would be maintained as be-
fore. The only perceptible difference would be -that
instead of the twilight ending at from 9 to 9:30, it
would last from 10 to 10:30, according to the latitude,
and the public would have the benefit of two or three
hours of daylight after the evening meal, instead of
one or two hours as under the present arrangement.

: We cannot quite agree with the circular of the Day-

light Association.that no adjustment of railroad sched-
uies would be necessary. Some adjustment would ob-
viously be needed on.the two days which marked the
opening ‘and close of the longer daylight season; but
with those two exceptions regular schedules could be
maintained without interfuption during the 150 days
or more of the late spring, summer, and early fall
months.

At the present time there is a bill before the British
Parliament which prowides- for”a change similar - to
that related above. That the matter is being seriously
regarded in that country is shown by the fact that it
has the .indorsement of the Education Committee of
the London County Council, of over one hundred muni-
cipal corporations and town councils, of the National
Convention of Royal Burghs of Scotland representing
about two hundred towns, and of one hundred and
thirty chambers of commerce, associations, -and: clubs.
A similar bill is now before the Canadian Parliament,
and the report of the special committee to whom it
was referred says that in view of the almost unanimous
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support in favor of the bill, and that its object can be
so easily attained, they consider that it should be
put in force as soon as possible. It is probable that a
similar bill, which has already received wide journal-
istic indorsement, will be introduced in France.

SUBURBAN TRAFFIC IN LONDON AND NEW YORK.

Geographically considered, the ideal conditions for
the rapid inflow and outflow of the population of a
great city to and from its business center are that the
city shall be located inland, and that the traffic move-
ruent shall not be obstructed by any natural topographi-
cal features, such as are presented by the sea or wide
and deep rivers or estuaries. Judged by this standard,
London, Paris, and Berlin are admirably located,
whereas New York is at a great disadvantage. In a
diagram accompanying the last report of the London
Traffic Branch of the Board of Trade, the density of
railway traffic and its distribution on the various sub-
urban railways are very lucidly shown. The diagram
was drawn from statistics of the railroad companies
of the number of passengers who entered the business
center of London in the month of October, 1907, from
all stations within thirty miles of the city. It in-
cludes the number of trips taken to the city by the
season-ticket holders.
9,743,669 persons who entered within a four-mile ra-
dius of Charing Cross by railway in this month, 8-
071,785, or about 83 per cent, came from localities not
exceeding ten miles from Charing Cross, 8.5 per cent
entered from distances between ten and twelve miles,
and less than 8.5 per cent from distances lying be-
tween twelve and thirty miles from Charing Cross.

An analysis of the table shows that 2,232,201 passen-
gers came from the first zone, which is from four to
six miles distant from Charing Cross, and that they
averaged 35,584 passengers to the square mile; that
3,406,588 passengers came from the six to eight mile
zone, and that the average was 38,729 passengers per
square mile; that 2,432,996 came from the eight to
ten mile zone, and averaged 21,512 passengers to the
square mile. From the ten to twelve mile zone the
travel consisted of 843,780 passengers, who averaged
6,104 to the square mile; 331,213, averaging 592 to
the square mile, came from the fifteen to twenty mile
zone; and 107,614, averaging 124 to the square mile,
came from the twenty-five to thirty mile zone.

Turning now to the traffic problem in New York city,
we find that before the period of big bridges and tun-
nels, Manhattan Island was most unfavorably situated
for the rapid and comfortable handling of daily pas-
senger traffic. Shut off on one side by the sea and on
two others by broad and deep rivers, the city . was
denied those advantages, accruing to large metro-
politan cities in Europe from an inland situation,
which permit of the laying out ofl lines of railroad
travel in every direction. When the railroads radiate
from the business center of a city as the spokes from
the hub of a wheel, the congestion of traffic decreases
theoretically as the square of the distance from the
center. The figures quoted above for London show
how quickly the outgoing crowds at night are disem-
barked from the trains, over one-half of the total of
nine millions having left the cars by the time they
have passed some six miles beyond the central zone.
In Manhattan, however, before the era of bridges and
tunnels, the greater part of the rush-hour travel moved
in parallel lines up and down a long and narrow isl-
and, and many miles had to be covered before any
relief was noticeable. The intolerable congestion due
to these conditions hastened the construction of the
subway, which was completed only just in time to
save the transpertation problem in New York from an
absolute deadloek. With the approaching completion
of all of the eleven tunnels and three great bridges,
which have been built during the last decade and a
half to connect Manhattan Island with New Jersey
and Long Island, New York city will be favored with
the diverging system of transportation which character-
izes London and other great eities of Europe. The
splendid facilities for comfortable and rapid travel to
the vast suburban areas lying to the east and west of
Manhattan, are certain to act with a loosening up effect
upon the present congestion of our elevated and subway
lines of travel in Manhattan. It will need only the
construction of the Fourth Avenue line in Brooklyn,
with a tunnel beneath the Narrows to Staten Island, to
place New York city in practically as favorable a posi-
tion for allround radial travel as London itself.

INCONCLUSIVE TESTS OF THE SCOUT CRUISERS.

The possession by the United States navy of three
scout cruisers, the “Birmingham,” ‘“Chester,” and
“Salem,” absolutely identical in size and model, but
driven by three different types of engine, presents an
unrivaled opportunity for determining the relative all-
reund efficiency of the three types for naval purposes.
We are free to confess, however, that the tests which
have already been carried out, elaborate and costly
though they have been, do not seem to be conclusive.
In fact, the further the tests have gone, the more be-
wildering do the results obtained appear

The figures show that of the-

‘of trials of these three ships,
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It is absolutely necessary, if the data secured at such
trials are to be of value, that the conditions in the
case of the three competitors shall be absolutely iden-
tical. 1t was the intention of the Navy Department
that they should be so; but, unfortunately, with the
exception of the government standardization trials at
Rockland and the water-consumption trials made early
in. the year, there were certain disturbing elements,
some accidental and others incidental to the conditions
under which the tests were made and quite unavoid-
able, which so greatly vitiated the results that they
have lost their value.

Such facts as have been clearly established are a veri-
fication, as far as the relative merits of reciprocat-
ing and turbine marine engines are concerned, of
previous results obtained with the two types. At the
lower speeds, or what are known in the navy as “cruis-
ing speeds,” the reciprocating engines of the “Birming-
ham” proved to be more economical; but at the higher
speeds, and notably when the ships were driven under
full power, both the Parsons and the Curtis turbines
showed a marked superiority in coal consumption, and
drove their respective vessels at considerably higher
maximum speeds. As far as the published official fig-
ures show, there is not much to choose between the
two types of turbine, sometimes one and sometimes the
other showing a slight advantage in both the standardi-
zation and in the water-consumption trials.

It is when we come to the long-distance trials at
sea that the confusion begins. In the coal-consumpffon
tests which were carried out a few months ago, at the
rate of 15 knots an hour, the “Birmingham” showed a
ccal consumption of seventy-one tons, the ‘“Chester”
of eighty-five tons, and the “Salem” of one hundred
and seven tons.a day. The disparity between the con-
sumption of the “Birmingham” and the “Chester” was
not unexpected, but the consumption of the “Salem”
was inexplicable. At the conclusion of the trials the
“Salem” returned to the builders’ yard, and on open-
ing the casing, it was found that a loose bolt, which
had probably fallen by accident into the casing, had
bent over the edges of a large part of the blading, there-
by obstructing thg passage of the steam and running
up the coal consumption.

Shortly after the conclusion of the trials, the “Ches-
ter” and the “Birmingham” sailed for Liberia on the
coast of Africa; and, after repairs had been made on
the “Salem,” she was dispatched to join the other two
ships. On the return trip the three scouts, starting
from Madeira, steamed side by side for five consecu-
tive days across the Atlantic. All three were careful
to maintain the same speed, and everything was done
to render this a fair, five-day trial of the engines.
There was no attempt made to run at high speed, and
the average rate per hour for the five days was 13.8
knots. The test has furnished the latest bewildering
ccal-consumption figures of the many which have been
obtained with these vessels; for the results of the first
sea trials have now been completely reversed, the
“Salem” having burned an average of ninety-five tons
per day, the “Birmingham” one hundred and ten tons,
and the “Chester” one hundred and thirty tons per day.
The explanation of the reversal of form on the “Bir-
mingham” and “Chester” given by the officers of these
ships is, that while they were anchored off the coast
of Liberia the bottoms of the ships became, as they
always will do in tropical waters, very foul. On the
other hand, it was explained by the officers of the “Sa-
lem” that while they were lying in the mud at the
Quincy yard for repairs, they were at a similar dis-
advantage.

Now, in the face of the above figures, it seems that
something must have gone wrong with the ‘“Ches-
ter’s” turbinés, a fact which will no doubt be deter-
mined as soon as she can get to a repair yard; but the
moral of these very bewildering results is that, in view
of the enormous importance of the turbine question,
the Navy Department should undertake a fresh series
in which every care
should be taken to render the conditions identical.
Moreover, the trials should be of such a length,
and be carried on under such varying conditions, as
to settle beyond all question of doubt which is the best
type of drive to install in the future warships of the
United States navy. We do not hesitate to affirm that
this is to-day the most important question affecting
the physical characteristics of the ships of our navy.
Of the reliability of the turbine, whether it be the
Parsons or Curtis type, there is no doubt whatever;
and it is because of its reliability when driven for
long periods of time at full power that it is vastly
superior to the reciprocating engine for naval purposes.
The question between the two types of turbine, how-
ever, is one of coal consumption, and the question of
coal consumpfion is intimately related to the question
of radius of action, or total steaming distance,  one of
the most important elements in a warship. When
two similar cruisers cross the Atlantic with a differ-
ence in coal consumption of over 35 per cent, it
is qleair that the demand for further. examination
into the range of efficiency of their turbines is well
made.
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ENGINEERING.

to statistics furnished by the TUnited
“Forest Service, the art of wood preservation in
ountry during the year 1908 called for the use
¥$6,000,000 gallons of creosote, 19,000,000 pounds
f.zinc chloride, with small quantities of corrosive
gblimate, crude oil, and other chemicals. Of the
creosote, nearly seven-tenths was imported, most of
it from England and Germany.

The longest pipe line in the world "is that which
extends from the Oklahoma oil wells to New York
harbor. At the present time the oil field of Oklahoma
is the most active in the United States. It is not likely
that the line will be put to immediate use for convey-
ing oil over the whole distance. The completion of
the system is regarded rather as a provision for
emergency, and to meet the future conditions, when
the Pennsylvania and West Virginia fields shall have
been depleted. ‘

The final dimensions of the great drydock which the
United States navy is building at Pearl Harbor, in
the Hawaiian Islands, show that the government is
wisely building for the future. The dock will be
1,152 feet long from the coping to the outer sill, 140
feet wide at the top, and will have 35 feet of water
over the entrance sill at mean high-water level. There
‘will be a sill at the middle of the dock, for an inter-
mediate caisson which will divide it into two docks,
575 feet and 532 feet long respectively.

On July 6th the United States Reclamation Service
announced that the headings had met in the great
Gunnison tunnel, which the government is building in
western Colorado to carry the water of the Gunnison
River into the Uncompahgre Valley, where it will
be used for irrigation. The tunnel, which will be
cement-lined throughout and will have a finished cross
section of 101 by 111, feet, will be the largest under-
ground waterway in the world. It is six miles in
length, and will carry thirteen hundred cubic feet of
water per second. Its cost will be over $2,500,000.

On July 19th the twin tunnels extending beneath
the Hudson River from the Pennsylvania Terminal
Station in Jersey City to the Hudson Terminal Build-
ing in Manhattan, at Cortlandt Street, will be opened
for operation. Trains will run from a five-track
station, eighty feet below the Pennsylvania Terminal,
to a five-track loop station beneath the Terminal
Building. As soon as sufficient cars can be obtained
from the builders, the twin tunnel, running parallel
with the Hudson shore line on the Jersey side, and
extending from the Pennsylvania to the Lackawanna
terminals, will be also placed in operation.

From every point of view the round-the-world cruise
of the battleship fleet was a pronounced success, and
the crowning indorsement of all has been the recent
announcement of the Assistant Secretary of the Navy
that the repairs to thirteen of the sixteen battleships
that made the voyage have been completed at a total
cost to the Engineering and the Equipment bureaus ot
$50,280, or less than $4,000 per ship. Many were the
predictions of trouble, damage, and even disaster, at
the time of the starting of the fleet; but not one has
been fulfilled. On the contrary, the benefit to the navy
in the increase of its physical efficiency and the im-
provement of its morale has been invaluable.

A test was recently made in England of a steam
engine designed to work at pressures of as high as
one thousand pounds per square inch. According to
our contemporary, Engineering, the tests showed a
steam economy of 13.5 pounds per brake horse-power
per hour. The engine is of the inverted-V type, with
eight cylinders, the high-pressure two inches, low-
pressure five inches in diameter, each pair being ar-
ranged in tandem on two cranks. The stroke is four
inches; the speed, eight hundred revolutions per
minute. Forced lubrication is used, the oil being
pumped into the steam on its. way to the cylinders.
In the test the steam pressure was five hundred
pounds, temperature 720 degrees, the revolutions seven
hundred per minute, and the brake horse-power de-
veloped 32.65.

With a view to enabling marine turbine engine pro-
pellers to work at higher efficiency, Mr. Yasuzo Wada-
gaki, in a paper before the Northeast Coast Institu-
tion of Engineers and Shipbuilders, proposes to use
a mctallic casing surrounding the screw propeller, the
forward and aft ends of which are flared into bell-
mouth shape, with a cross-sectional area gradually
contracting from the two ends toward the screw pro-
_peller. By this arrangement the forward velocity of
the water, which is imparted by the frictional pull of
the ship’s side, is accelerated, until at the most con-
tracted part of the channel, where the water is acted
upon by the screw propeller, the velocity rises to a
maximum, the propeller operating “in water having a
relative velocity much higher than the forward speed
of the vessel.” By this device Mr. Wadagaki believes
the slip will be reduced and the screw propeller effi-
ciency proportionately increased.
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ELECTRICITY.

Iz a recent lecture before the Royal Institute, Lon-
don, Prof. W. E. Dalby showed that for long distance
traction at speeds under 55 miles per hour steam is
much-more economical than electric drive. Electricity
possesses an advantage for high speed travel because
the power is limited only by the number of axles to
which motors may be applied.

The largest electrically-controlled switch tower in
the world has just been put into service at Providence,
R. I, on the New York, New Haven & Hartford Rail-
rocad. The ‘tower is equipped with 77 switch levers,
providing 266 combinations. Elaborate precautions
are furnished to prevent the giving of a wrong signal.
The power used is taken from the feed wires of the
railway, but as a precaution two other sources of power
are provided, which may be drawn upon in case of
emergency.

The old-style gasoline lights which have been used
in Central Park are to be displaced with 1,400 or more
than twice as many electric lamps. A very artistic
lamp post has been designed for the new lamps. One
of the objections to the gasoline lamps was the fact
that the leakage of the oil ruined the grass around
these lamp posts. Furthermore, the lamplighters did
much damage by making short cuts through the
flower beds along their routes from one lamp to- an-
other.

From time to time we hear of some enterprising
amateur driving an electric generator by means of a
windmill, and thus ‘obtaining electricity without cost
except that of the installation, and- with it lighting
his house and operating various household machinery.
Recently a German company has gotten up a special
electric generator equipment adapted to be operated by
wind power. The installation comprises a dynamo and
a storage battery, the latter serving to store the excess
power until such time as it is required. The apparatus
is entirely automatic, and requires absolutely no atten-
tion except in time of storm, when it is necessary to
reduce the sail area of the wind wheel. A special
regulator used with this apparatus automatically keeps
a constant.pressure on the lighting circuit, this being
entirely independent of the mumber of revolutions of
the dynamo or the condition of the storage battery.

One of the large new steamers of the Orient Steam
Navigation Company plying between England and Aus-
tralia has been provided with a model electric equip-
ment, even including an electric laundry. The wash
is first boiled in a tank, where the water is kept at
boiling point by means of steam pipes; thence it is
carried to-a pair of washing machines driven by an
electric motor. The clothing is dried by means of a
hydro-éxtractor driven at 640 revolutions per minute
by a 2-horse-power motor. There is a Decoudon ma-
chine driven by an electric. motor, which is provided
with a safety device to prevent the operator’s fingers
from being caught under the rollers. If the fingers
coma too near the roller, the motor whicih drives the
machine is automatically stopped. The laundry is
equipped with an electrically-driven ironing machine
and with several electric irons.

Many hospitals in England are provided with a spe-
cial apparatus for extracting iron and steel fragments
from the eye by means of powerful electro magnets.
The magnet employed has a core three feet long and
six inches in diameter of the best Swedish soft
iron. Two hundred pounds of insulated wire are
wound in two coils about the core. The end of the
‘magnet is threaded to receive terminals of different
sbapes to suit various conditions. The magnet is
mounted on ball bearings, and can be moved in any

direction. The strength of the magnetic field may be.

varied at will by means of a rheostat.. When used at

its maximum power, the magnet exerts a pull of 30

pounds per square inch at a distance of an inch. A
special type of apparatus is provided for reclining pa-
tients. In this case the magnet is mounted on trun-
nions, and is tilted by means of suitable gearing oper-
ated by a hand crank.

A new form of electrical vacuum meter has recently
been devised. It possesses a distinct advantage over
other electric vacuum meters in the fact that it re-
quires no instrument for measuring the current resist-
ance or intensity. The device consists of a glass tube
which communicates with the vessel in which the
vacuum is formed. A wire passes through this tube,
and forms part of a circuit through which a current
of constant pressure is fed. At the center of the tube
o small weight is attached to the wire. The current
passing through the wire heats it to a certain degree,
dependent upon the intensity of the current, and also
upon the amount of heat carried off by the gas sur-
rounding the wire. As the gas is rarefied it dissipates
less and less of the heat, causing the temperature of
the wire to rise. The increased temperature expands
the wire, making it sag. The glass tube is graduated
so that the extent of the sag may be observed, and
thus the degree of rarefaction is determined.
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SCIENCE.

A new parasite which attacks the vine at the root
was discussed at the Académie des Sciences by M.
Guignard, chief of the College of Pharmacy. It is
designated “clandestine,” as it is quite invisible in
general, so that it is all the more dangerous. The
rarasite is believed to be a fungus of the phanerogam
family. Experiments upon it are being continued at
the biological laboratory of Nantes.

The New York Aquarium has acquired an octopus
after considerable expense and difficulty. The speci-
men was captured in Bermuda waters, and conveyed
to this city in a large tugboat, which was specially
chartered for the purpose. During the forty-eight-
hour trip from Bermuda to New York, seamen were
kept busy pumping water into the tank which con-
tained the octopus. )

The Smithsonian Institution of Washington will
erect on the very summit of Mount Whitney, Cal.
(altitude 14,500 feet) an observatory which will enable
investigators to study atmospheric conditions at great
elevations, in dry air, and in clear skies. The obser-
vatory will be erected from the Hodgkins fund, and
will comprise a three-room structure of stone substan-
tial enough to stand for centuries.

Dr. Osler has stated that the question of preserving
the teeth is more important than the liquor question.
No doubt much dyspepsia is due to decayed and defect-
ive teeth, which preclude complete m\astication of the
food (even if anybody in America had the time to eat
properly). Dentists, like doctors, are now beginning
to realize that their true mission is not “a general
rebuilding system,” but a systematic and well-consid-
ered effort to prevent and overcome the decay and
loosening of human teeth.

A French microscopist has devised a method of de-
tecting and recognizing traces of blood on knife blades
and other® opaque objects even when the stains can-
not be seen with the naked eye. The light of a Wels-
bach burner is concentrated upon the part of the ob-
ject under examination through a tube which is placed
obliquely above the object glass and which carries an
iris diaphragm, a condensing lens and a total reflec-
tion prism. A photographic camera may be substi-
tuted for the eyepiece.

The freedom from corrosion and other properties of
tantalum suggested the employment of this metal as a
material for pens, but tantalum pens have failed to
pass the test for durability which is applied (in
France) to steel pens. This test consists in loading
the pen with a weight of 180 grammes (6 1/3 ounces)
and moving a band of paper beneath and in contact
with a pen, at the ordinary speed of writing, wntil
10 kilometers (614 miles) of paper have passed. The
loss in weight of the pen should not exceed 0.7 milli-
gramme (0.0108 grain). The tantalum pens were
found to lose more than twice this amount, but the
loss has been reduced to 0.8 milligramme (0.0123 grain)
by slightly oxidizing the tantalum.

A recent issue of the Gazette Astronomique of Ant-
werp announces that the great telescope of the Paris
exposition of 1900, with two objectives, visual and
photographic, 471 inches aperture, a coelostat mirror
614 feet in diameter and various accessories, the whole
costing more than $150,000 to construct, is offered for
sale by the receiver of the exposition. On this an-
nouncement, Cosmos, which had vainly endeavored to
find out what had become of the monster telescope,
makes two comments; first, that the receiver has not
been unduly precipitous in converting the assets into
cash, and secondly, that here is an exceptional oppor-
tunity ‘to procure an extraordinary instrument, prob-
ably for less than one-tenth of its cost, as there will
be few purchasers for a telescope which requires for
its housing a building more than 130 feet long.

A bulletin recently issued by the United States De-
partment of Agriculture sets forth the results of a
long series of experiments carried on by Dr. Benedict
and Mr. Carpenter with the remarkable respiration
calorimeter at Wesleyan University, which in the
hands of Atwater and Benedict has added so much
to our knowledge of metabolism. As a result of these
investigations, it seems that the human body is a
machine of such wonderful efficiency that one-fifth
of the energy expended by it can be utilized as work,
and that this efficiency is more or less the same in
men of all types. The longest and most thorough
training does not change this ratio. The professional
athlete, if he is able to outstrip the novice, does so,
not because he has better muscles, but because he is
able to put more energy in the shape of tissue change
into action. Training, besides preparing the heart
to gtand great strain, acts to increase the subject’s
power of using up his tissse, and by giving him more
muscle tissue to use rather than by teaching him to
conserve his energies. In other words, the profes-
sional has a more powerful engine because he is able
to use more fuel, and not because he wastes less steam,
if we may employ a mechanical simile,
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AN ENGLISH ELECTRICALLY OPERATED EVAPORATIVE
CONDENSER PLANT.
BY FRANK C. PERKINS.,

The accompanying illustration shows the construc-
tion of an English evaporative condenser constructed
to do for the atmospheric condenser what the Con-
trafio does for the ordinary wet-surface condenser,
utilizing compartuiental
drainage. This plant was

Scientific American

The illustration shows a three-motor electric travel-
ing scale crane fitted with alternating-current 3-phase
60-cycle 220-volt motor. This construction is used in
warehouses for handling freight, structural material,
or any other class of goods of which the weight is de-
sired. The scale beams are so arranged that record
of the weight of each piece can be made automatically.

Jury 17, 1900.

by feeble, variable magnetizing forces.

the idea of subjecting the iron simult.
constant magnetizing force. With this objc -3
the core was surrounded by a second coil of w.™
versed by direct current. The iron core immed
began to give out intense sounds. In fact, by 1:,7
a direct current of proper intensity, speech wa: 7
loudly reproduced 25 to . -
distinctly audible at a dis-

installed to deal with €0,-

. 000 pounds of exhaust
steam per hour and to
maintain a vacuum of 25
inches under severe con-
ditions, there being no
available water except
from the city main.

It will be noted from the
illustration that the con-
denser is formed of two
sections of pipes supported
by a base of brick and con-
crete, forming an enorm-
ous tank. Each of the
two groups or sections is
divided into smaller sec-
tions, collectors being
placed at the end of the
coils for separately drain-
ing them .in such a way
as to separate the water
from the vapor. The
water of condensation then
flows into a seal box, and
an electric motor-driven
pump carries a larger part
of it away directly to the
hot well, while still at a

tance of several yards.

In another arrangement
a coil and soft iron core
were inserted between the
poles of an electro magnet.
Again a very intense and
distinct reproduction of
speech was produced. The
sound intensity, in this
case as well, depended
mainly on the excitation
of the electro magnet. A
reproduction, though of
considerably less intensity,
is also obtained when us-
ing .a coil without iron
core.

These experiments hav-
ing shown a considerable
permanent magnetization
to be the main factor, the
substitution of a large
steel magnet for the elec-
tro magnet was suggested.
Accordingly, a horse-shoe
magnet, on a wound iron
core, was used with ex-
cellent effect. Speech was
reproduced very distinctly.

high temperature.

Sectional drainage is
regulated to suit the load
on the condenser, in order to obtain at the same time
both a high vacuum and a hot feed. Care was taken
im the design of the installation to prevent all the
water of condensation from being drained from the
pipe, for in order to obtain efficient condensation of
steam, the effervescent action is necessary. Valves
are arranged so as to provide the adjustment of the
sectional drainage to synchronize with the load and
to secure a hot feed on light load as well as on peak
load.

A slow-speed electric motor is utilized for driving
each of the two sets of three-cylinder air pumps.
In the same pump room are located two direct-con-
nected electric-motor-driven centrifugal pumps for
circulating the water over
the condenser pipe.

A HUGE EVAPORATIVE CONDENSER.

The scale mechanism can be thrown out of service
and the carrying beam cast off, so that the crane may
be used as a standard traveling crane for general
work.

¢¢Speaking?® Dynamos and Transformers,

The human voice is perfectly transmitted a con-
siderable distance by undulatory or induction -cur-
rents, produced by periodic alterations in the mag-
netism of a magnet. Prof. W. Peukert, of Brunswick,
Germany, has tried to magnetize an iron core by cur-
rents of the kind produced when a microphone is
spoken into. To this effect he -inserted a coil sar-
rounding a closed bundle of soft iron wires in the

By properly choosing the
shape and dimensions of
the various parts it thus
was _possible to obtain a novel telephone apparatus,
remarkable for its simplicity, and free from the dis-
advantages of vibrating plates or membranes. This
telephone comprises a magnetic circuit as perfectly
closed as possible, whose ultimate particles partake in
the oscillation, insuring—because of the magnitude of
the vibrating mass—a considerable sound intensity.
These effects can even be increased by using an acous-
tic funnel, the whole system constituting an extremely
simple loud-speaking telephone, free from the upper
harmonics that usually spoil the timbre.

Similar experiments with equally satisfactory results
were made on different alternating-current trans-
formers. Even a dynamo could be made to talk. The
field magnets of the
dynamo were excited from

A NEW ELECTRIC TRAVEL-
ING SCALE CRANE,
BY WALTER BAILEY,

The accoinpanying illus-
tration shows the con-
struction and method of
operation of a three-motor
electric traveling scale |
crane, all movements of
which are accomplished ‘
by electric power. The i
scales are supported on a ‘
trolley truck frame and
carry the hoisting mechan- i
ism on an independent |
steel framework, while the ‘ ‘"
scale beams are in the i
cage suspended from the
trolley, and readings are
taken and recorded by the
operator.

It is of interest to note
that the crane is provided
with three beams, two
scale beams with several |,
recording poises and one
tare beam, permitting the
scale weights of several
different items of material
to be easily and accur-
ately determined. A move-
ment of the hand lever
transfers the load from
the knife edges of the scale

el

a special source of con-
tinuous current. The mi-
crophone circuit being ap-
plied to the brushes, the
dynamo repeated with per-
fect distinctness the words
pronounced in front of the
microphone. Speech and
song were reproduced wi‘th
equal clearness, a small
500-watt shunt dynamo
producing sounds distinct-
ly heard throughout a hall
of fair size.

‘While large-sized ma-
chines show the same ef-
fect, the sound intensity of
the reproduction by no
means increases with the
size of the machine, the
microphone current under-
going no corresponding in-
crease.

1t is doubtless an inter-
esting physical phenom-
enon that the heavy iron
masses used in connection
with dynamos and trans-
formers should be acted
upon to such an ex-
tent by feeble microphone
currents.

The government com-
mission appointed to regu-

to the trolley truck frame
when desired, and the op-
eration thereafter is the
same as with an ordinary trolley.

It will be seen that an open side platform is fur-
nished for carrying long pieces such as bars and rods,
this platform being designed to suit the material to
be handled. The crane is adapted for weighing ma-
terial when loading, checking invoiced weights, and
for loading for shipment as well as for inventory.

A NEW ELECTRIC TRAVELING SCALE CRANE.

circuit of a microphone. The sounds pronounced in
front of the microphone caused the iron core to
vibrate slighf]y, thereby rendering conversation with
perfect distinctness, though so feebly that the ear had
to be brought close to the iron core.

It is well known that the permanent magnetism of
iron umder certain conditions is markedly influenced

late the Russian platinum
industry has, in conjunc-
tion with representatives
of that industry, drawn up a scheme for the formation
of a compulsory syndicate. In connection with this
scheme, the exportation of unrefined platinum is to be
prohibited, its production is to be regulated by law, and
credit is to be allowed on platinum by the State Treas-
ury: until the export trade in that article to foreign
countries shall have become more favorable.
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) éless Telegraphy and Meteorology.
St: ; ob ' a8, the director of the meteorological observa-
this .aat Aix la Chapelle, visited the United States in

i and, having become convinced in Washington of

» reliability of regular wireless communication be-

- .€en vessels, instituted, in the course of his return
. pyage, experiments which demonstrated the feasi-
»iility of transmitting weather indications from ship
to ship in this way. The coast wireless stations which
are most important for communication with vessels
navigating the Atlantic Ocean are those of the English
Channel, the west coast of Ireland and the eastern
shores of the United States and Canada. Several of
these stations can make themselves understood to a
distance of 2,000 miles, so that vessels can receive
intelligence from land during the entire voyage across
the Atlantic. The wireless transmitters on shipboard,
however, are much less powerful. Their radius of
action never exceeds 500 miles, and they cannot send
messages directly to land from a greater distance than
this. .

Dur‘ing the summer of 1908 Dr. Polis made an ex-
perimental voyage across the Atlantic and back, on the
Hamburg steamer ‘“Kaiserin Auguste Victoria.” He
had arranged with several steamship companies to take
part in the experiments, and from their vessels he re-
ceived 25 wireless messages on the outward and 19 on
the return passage.

In addition, the Aix la Chapelle observatory sent
him, via the wireless station at Clifden, Ireland, daily
reports of meteorological observations made on the
English and French coasts. The transmission was
perfectly successful up to the end of the fourth day
of the outward voyage, when the ship was about 2,000
miles from the Irish coast. The messages, which were
ip cipher, were transmitted without a single error.

‘When the ship came within the zone of influence
of the American stations, it received daily reports
from the Weather Bureau at V7ashington. These re-
ports were transmitted more rapidly than those from
Aix la Chapelle, but they were often curtailed, a fact
which was attributed to the employment of code words
instead of ciphers.

Conversely, meteorological observations made on the
skip were sent out daily by wireless, for transmission
to Aix la Chapelle. During the first two days of the
westward voyage these/messa.ges were received directly
by the wir€less stations on the English Channel. After-
ward, the messages were transmitted indirectly
through vessels nearer shore. This system was em-
ployed until the ship was in mid-ocean, and the trans-
mission of the message to Aix occupied two full days.
The messages sent directly on the return trip reached
Aix in less than 13 hours—one of them in one hour and
forty minutes.

Daily weather charts were drawn from the reports
received from land in combination
with observations made on board.

Scientific American

A BILLIARD TABLE FOR SHIPS.
BY HAROLD J. SHEPSTONE,

To the wide range of amusements now found on the
leading liners, billiards may be added in the mnear
future. This has been rendered possible through the
invention of an ingenious movable table top by two
Londpn inventors, Messrs. Terrey and Warren. Hither-
tc it has been impossible to play billiards at sea, chiefly
for the reason that billiard balls, like other things,
are inexorably subject to the law of gravitation. It
seems an undoubted fact, nevertheless, that a billiard
table was put into the “Great Eastern.” The assump-
tion may possibly have been that the huge proportions

sz

SIDE AND PLAN VIEWS OF THE BILLIARD TABLE.

of the mammoth liner would insure so stable a plat-
form at sea, at all events in ordinary weather, that
the balls would not cannon of their own account. If
such was the expectation, however, it was doomed to
disappointment. To-day it would be just as impossible
to play billiards on the “Lusitania” or on the “Adri-
atic,” unless they were at anchor, as it was on their
precursor of fifty years ago.

A comparatively modern idea—for the question of a
suitable billiard table for ships has received the atten-
tion of the makers for a considerable time past—was
to fit up a ship with a saloon so suspended that it
would remain unaffected by the vessel’s movements.
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whose axis is longitudinal to the table, the solid ele-
ment of the pivot consisting of the shaft B. This lat-
ter is secured to a cross piece, to which is also secured
a transverse shaft, which is carried in brackets @,
bolted -to the deck of the billiard saloon of the ship.
The horizontal position of the bed of the table is
maintained by depending counterbalance weights, of
which there are three, namely, one at each end, secured
to the transverse girder, for counteracting the effect
cf the list of the ship, and a central counterbalance,
for counteracting the effect of a change of trim. D is
a dashpot to hold the opposite end of the table in bal-
ance. The two shafts are each carried on ball bear-
ings for the purpose of eliminating friction as much
as possible. The table shown in our illustration meas-
ures 6 feet by 3 feet, or three-quarters size. A full-
size table, of course, could be erected on the same prin-
ciple, but space being valuable on board ship, it is
probable that the smaller size would be chosen.

A Project for the International Exploration of the
Atlantic.

At the international geographical congress which
met recently in Geneva two delegates called attention
1o the necessity for an international exploration of the
Atlantic Ocean, and suggested the formation for this
purpose of an association similar to that which has
already been formed for the study of the seas of north-
ern Europe. All Atlantic exploring expeditions of re-
cent years have proceeded southward from Europe and
have confined their observations almost entirely to
the southern half of the Atlantic. Since the memor-
able voyage of the “Challenger” (1872-1876) and the
last American expedition no ship equipped with mod-
ern apparatus has made explorations in the Gulf
Stream and the northern Atlantic, although thorough
knowledge of these waters is necessary to a complete
understanding of the phenomena of the south Atlan-
tic. Almost nothing is litnown about the laws and
range of temperature and the velocity of currents in
the north Atlantic, although the variations of tempera-
ture of the Gulf Stream undoubtedly exert a powerful
influence upon the climate of all northern Europe. A
study of the meteorological conditions of the north-
ern Atlantic is also greatly needed, for through this
region sweep the barometric depressions, the frequency
and paths of which seriously affect the crops of west-
ern Europe. The connection between hydrographic
and atmospheric phenomena, about which so little is
known, also demands study.

Many biological problems, too, await solution. The
larve of the European eel have been found in the
Atlantic, west of Ireland, at a depth of 3,300 feet, and
Dr. Hjort has found lairve of other fishes at great
depths in the ocean between Norway and Jan Mayen,
so that a systematic and scientific north Atlantic fish-

ery would probably produce sur-
< prising results. In this connection

A German commission has since
been appointed for the purpose of
conducting a more extensive series
of experiments.

Collaboration between meteoro-
logical and wireless stations, ashore
and afloat, would benefit navigation
as well as meteorology, for the cap-
tain of a ship at sea has a profound
interest in forthcoming weather
changes. The receipt of various
meteorological data from a few sta-
tions would not always suffice, but
the void would be filled if the wire-
less stations on the coast should
send out daily, at a predetermined
hour, weather forecasts obtained
from neighboring meteorological-
stations, for the benefit of all ships
within the zones of influence of the
wireless stations. In particular,
effective warnings of approaching
storms might be given in this way.

An- attempt in this direction has
already been made in Holland. The
police schooner of the North Sea
fisheries receives daily, while with-
in the zone of influence of the wire-

the quantity and character of the
plankton, which both directly and
indirectly influence the migration
of fishes, demand thorough study.
Finally, the exploration of the wa-
ters of northern Europe cannot be
regarded as complete, so long as
we remain in ignorance of the cur-
rents, temperatures and biology of
the Atlantic, of which the North
Sea, the Baltic, the English Chan-
nel, etc., are dependencies.

It is the more remarkable that
the north Atlantic is one of the
least known of oceanic regions, as
the most important highways of
traffic traverse this region. It is
true that the profile of the sea
bottom has been made known, in
rough outline, by the work of the
cable layers, but we know very lit-
tle more of the physical characters
of this region.

The Gulf Stream requires espe-
cially thorough study, because of
its great influence on the climate
of Europe. Voyages of exploration
should be made four- times each

less station of Schevennigen, the
weather forecasts of the meteorolog-
ical institute at Bilt. Whenever it
is possible, special storm warnings are also sent to the
schooner, which transmits the messages to the fishing
boats by fiag signals.

It may be expected that, as the number and fre-
quency of weather reports sent by vessels to meteoro-
logical stations increase, the forecasts will become
more accurate and more valuable to the vessels which
receive them.—Cosmos.
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Experiments in abrasion conducted at a French mint
have proved that aluminium coins will be less rapidly
worn by use than coins made of gold, silver, or even
bronze.

A BILLIARD TABLE FOR SHIPS.

Its floor, it was hoped, would remain perfectly hori-
zontal, whatever the rolling or pitching, and its occu-
pants would be immune from sea-sickness. This no-
tion, despite its humanitarian motives, was doomed to
disappointment.  The swinging cabin did not work
satisfactorily in practice. For one thing, it proved too
jerky, and did not add to the safety or comfort of the
ship.

A reference to our plans will show how these desira-
ble qualities have been secured. A is the bed of the
table, which is secured to transverse girders, situated
near the ends of the table. Each girder carries, at
the center of its length, the hollow element of a pivot

year and the operations should al-

ways include measurements of tem-

perature and salinity at various
depths and the collection of specimens of plankton
and sea bottom. All the expeditions should use identi-
cal instruments, methods, units and constants, so that
their results may be directly compared with each
other. In order to save expenses the proposed plan
does not include an international bureau of operation,
but merely an international commission to prescribe
instruments and methods and assign to each govern-
ment the field which it is then to explore with its own
men and at its own expense. The participation of in-
dividuals will also be welcomed and sought, and the
assistance of the great steamship companies is confi-
dently expected.
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SECOND HONORABLE MENTION ESSAY ON THE FOURTH
DIMENSION.
BY ‘“‘PLATONIDES » (F. C. FERRY.)
(Judges—Prof. '"Henry P. Manning of Brown Uni-
versity, and Prof. S. A. Mitchell of Columbia

University.)

The schoolboy early becomes familiar with linear
_measure, square measure, and solid or cubic measure.
He understands them respectively as ‘“the measure-
ment of lengths,” “the measurement of surface which
depends on length and breadth taken conjointly,” and
“the measurement of volume which depends on length,
breadth, and height all taken together.” The first in-
volves one dimension, length; the second, two mutually
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perpendicular dimensions, length and breadth, multi-
plied together; and the third, three dimensions,
each perpendicular to the other two—Ilength, breadth,
and height, all multiplied together. Let the units
of these three kinds of measure (e.  g., foot,
square foot, and cubic foot) be represented by
a line AB, a square AFCD with that line as side,
and a cube ABCD-G with that line as edge and that
square as base (Fig. 1). The unit AB may be re-
garded as made up of an indefinitely large number
M of points arranged continuously from A to B; the
square ABCD then contains M X M — M? points; and
the cube ABCD-G contains M X M X M — M?® points.
One can go from any point in AB to any or every
other point therein by following the one fixed direc-
tion of AB; similarly, from any point to any or every
other in ABCD by moving in the two fixed directions
of the bounding lines; and likewise in ABCD-G by
moving in the three fixed directions of the bounding
lines (direction forward or backward being regarded
as the same in every case). Hence, with regard to
motion from one point to another, the first unit is
one-dimensional, the second, two-dimensional, and the
third, three-dimensional.

Man can make no motion which cannot be resolved
into a combination of three mutually perpendicular

directions; he can reach no place which cannot be
+- } +
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reached by going north or south, east or west, and
upward or downward; he can find no point in a room
which cannot be found by moving in the direction of
the length, breadth, and height of the room. Sight
reveals two dimensions directly, the breadth and the
height of the object beheld, while the third dimen-
sicn, the distance of the object, is estimated by means
of the muscular turning of the eyes to focus them on
it. No sense calls for a fourth direction, perpendicu-
lar to the other three; in fact, all of man’s experience
leaves him satisfied with three dimensions.

Leaving experience behind and reasoning wholly
from analogy, the fourth dimension is introduced cs
follows: Four-dimensional measure depends on length,

_ breadth, height, and a fourth dimension, all multiplied
together. It involves four linear dimensions, each per-
pendicular to the other three; consequently the fourth
dimension is at right angles to each of the three dimen-
sions of the three-dimensional measure. Its unit must
have AB as edge, the square ABCD as face, and the cube
ABCD-G as base. It contains M X M X M X M = M*
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points. To travel from any point to any or every
other point in it is possible by moving in the four
fixed directions of its bounding lines.

The square ABCD (Fig. 1) is derived from the line
AB by letting AB with its M points move through
a distance of one foot in a direction perpendicular to
the one dimension of AB; every point of AB in this
motion describes a line, and ABCD contains, there-
fore, M lines, as well as M? points. The cube ABCD-G
is derived from the square ABCD by letting ABCD
move one foot in a direction perpendicular to its two
dimensions; its M lines and M? points describe re-
spectively M squares and M?® lines; accordingly
ABCD-G contains M squares, M? lines, and M*® points.
Similarly, the four-dimensional unit is derived from
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the cube ABCD-G by letting that cube move one foot
in a direction perpendicular to each of its three dimen-
sions, i. e, in the direction of the fourth dimension;
ils M squares, M* lines, and M?® points describe respect-
ively M cubes, M* squares, and M*® lines; accordingly
the four-dimensional unit contains M cubes, M?
squares, M*® lines, and M* points. Considering the
boundaries of the units, AB has two bounding points,
ABCD has four, ABCD-G has eight—four each from
the initial and the final positions of the moving
square—and the four-dimensional unit has 16—eight
each from the initial and the final positions of the
moving cube. Of bounding. lines, AB has one (or is
itself one), ABCD has four, ADCD-G has twelve—four
each from the initial and the final positions of the
moving square, and four described by the four bound-
ing points of that square; and the four-dimensional
unit has 32—twelve each from the initial and the final
positions of the moving cube, and eight described by
the eight bounding points of that cube. Similarly, of
bounding squares, ABCD has one (or is itself one),
ABCD-G has six—one each from the’ initial and the
final positions of ABCD, and four described by the
bounding lines of the moving square—and the -four-
dimensional unit has 24—six each from the initial and
the final positions of the moving cube and twelve de-
scribed by the bounding lines of the moving cube.
Finally, of bounding cubes, ABCD-G has one (or is
itself one), and the four-dimensional unit has eight—
one each from the initial and the final positions of
the moving cube, and six described by the bounding
squares of the moving cube.

If the bounding lines of the square ABCD are sup-
posed to be made of a continuous wire and that wire
is cut at D, the boundary may then be folded down
into line with AB, forming a one-dimensional figure
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(Fig. 2) of four linear units. The original linear
unit AB has one linear unit at either side of it and
an extra one, CD, beyond on one side.” If the cube
ABCD-G has its bounding squares supposedly made
of a continuous sheet of tin and that sheet is cut along
the lines EF, GH, HE, AE, BF, CG, and DH, the square
faces can be folded down to form a two-dimensional
figure of six squares. The .square ABCD has a square
at each side of it and an extra one, EFGH, beyond on
one side (Fig. 3). Likewise, if the four-dimensional
unit has its bounding cubes made of connected solid
wood and this wood is cut through the appropriate
planes, the cubes can be folded down to form, by
analogy, a three-dimensional figure of eight cubes.
The cube ABCD-G has a cube at each side of it and
an extra one beyond on one side (Fig. 4). These eight
cubes, now forming a three-dimensional figure, consti-
tuted the boundary of the four-dimensional unit. )
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The following table shows the rqsults dbtained for
the contents and the boundaries of the four units
considered:

CONTENTS.

Points. | Lines. {Squares.| Cubes,
One-dimensional unit ..........0.... M 1 0 0
Two-dimensional unit ... ............ M2 1 0
Three-dimensional unit . .. ....... M3 M2 M 1
Four-dimensional unit .......... .. M+ M3 M2 M

BOUNDARIES.

Points. | Lines. | Squares.; Cubes.
One-dimensional unit ...... «.0o.... 2 1 0 0
Two-dimensional unit.............. 4 4 1 0
Three-dimensional unit . ......... 8 12 6 1
Four-dimensional unit. .... ........ 16 32 A 8

The reasoning used is capable of extension at once
to units of five, or even more, dimensions.

If the one-dimensional unit is extended indefinitely
to the right beyond B and to the left beyond A so that
its length becomes greater than any number one can
name, it represents a one-dimensional space. Simi-
larly, the indefinitely great extension, equally in every
dimension, of the other units gives a representation
respectively of two-dimensional, three-dimensional,
and four-dimensional spaces.

The one-dimensional unit is separated from the rest
of the one-dimensional space in which it lies by two
points, the two-dimensional unit from the rest of its
two-dimensional space by four lines, the three-dimen-
sional unit from the rest of its space by six squares,
and, similarly, the four-dimensional.unit is separated
from the rest of the four-dimensional space in which
it lies by eight cubes. To inclose an object of any
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number of dimensions in space of the same number
of dimensions demands, in one-dimensional space, two
points, in two-dimensional space, at least three lines,
in three-dimensional space, at least four planes, and,
in four-dimensional space, at least five three-dimen-
sional spaces.

As with the units, so with the spaces, any point can
be reached from any other in the same space by mov-
ing in as many fixed directions, each perpendicular
10 the rest, as that space has dimensions.

Time represents a one-dimensional space; for it
proceeds in one direction only from. an indefinitely
remote past to an indefinitely distant future (Fig. 5).
The present is a point traveling through time (or
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allowing time to slip past it) with uniform velocity;
and any point in time can be reached by traveling
through a definite distance (in years, months, etec.)
from one chosen fixed point (e. g, the birth of Christ).

Any portion of the earth’s surface, regarded as a
plane, represents a portion of a two-dimensional
space; and the two fixed directions are those of lati-
tude and longitude. An illustration of three-dimen-
sional space is that space—to man’s perceptions—in
which the universe is placed. Man can find no illus-
tration of a four-dimensional space.

If two lines, AB and B’A’, in the same one-dimen-
sional space are symmetrical about a point O of that
space (Fig. 6), AB cannot be so moved in that space
that the corresponding points shall coincide (A with
A’, B with B’, etc.). To effect such coincidence, it is
necessary to rotate AB _through two-dimensional
space about O as a center; or, roughly speaking, AB
must he taken up into two-dimensional space, turned
cver, and put down on B’A’. Likewise, if two tri-
angles, in the same two-dimensional space, are sym-
metrical with respect to a line (Fig. 7), such coinci-
dence of corresponding points and lines can be effected
only by rotating one triangle through three-dimen-
sional space about the line of symmetry; or, roughly
speaking, one triangle must be taken up into three-
dimensional space, turned over, and put down on the
other. Again, if two polyhedral figures in the same
three-dimensional space are symmetrical with respect
to a plane (Fig. 8), coincidence of corresponding
points, lines, and planes can be effected only by rotat-
ing one polyhedral figure through four-dimensional
space about that plane; or, roughly speaking, one of
the polyhedral figures must be taken up into four-di-
mensional space, turned over, and put down on the
cther. A right hand and its reflection (a left hand) in a
mirror are symmetrical with respect to the plane of
the mirror and rotatiow about that plane would effect
coincidence. Such rotation would make a right glove
become a left glove; or, roughly speaking, a right
glove tossed up in the direction of “the fourth dimen-
sion and turning over there will fall back a left.~love.

The inability of man to locate the fourth dimeuo..u
or to detect the existence of a four-dimensional space,
éven if it be close at hand, is comparable with the
inability of a two-dimensional man, inhabiting a two-
dimensional space, to locate the third dimension or
to detect the existence of three-dimensional space,
even though his own space might be part of it, as a
plane is part of a solid. Suppose the ‘two-dimensional
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space represented by this page to be inhabited by
two-dimensional beings. = They have length and
breadth, can move in those two dimensions, and are
supposedly conscious of them. They have no thick-
ness, cannot rise from the paper or sink beneath it
and are unconscious of any dimension in such a direc-
tion; they have ‘no “upward” and no ‘“downward.”
Let them have intelligence concerning all within
their space to the extent that man is intelligent re-
garding his universe; let them possess houses and
barns, and in general let their life be .as rich as may
be. Their houses and barns will have no roofs and no

‘floors, for the bounds of the space itself alone are

there. Three lines are sufficient to inclose any ob-
ject in their world, and the flat-man himself is exs
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posed only along his polygonal contour; the interior
of his polygon—his own interior—is to be reached
only through this contour, for there is no ‘“above”
and no “below” within his cognizance. To convince
him that a third dimension of ‘“upward” and “down-
ward” exists, touching and leading from even the in-
terior of his polygon—his own internal parts—would
be a hopeless task. Even if he accepts the arguments
from analogy as to the properties of such a dimen-
sion, he would rebel at the idea of looking within
himself to find. it. Yet, even there, at right angles
to the two dimensions which he knows, it is to be
found—as well as everywhere else in his space. And,
similarly, within himself, quite as much as anywhere
else, must man look if he is to find the fourth dimen-
sion.

Were one to explain to this flat-man that a three-
dimensional being, approaching from the direction of
that unknown third dimensiom, could reach within
his most securely locked barn and remove its con-
tents without opening a door or breaking a wall—
or could touch the very heart of the flat-man himself
without piercing his skin—the flat-man might still be
none the nearer to an appreciation of the third dimen-
sion. Equally impossible is it for man to understand
from what direction a four-dimensional robber must
come to steal the treasures from the soundest vault
without opening or breaking it—or by what way of
approach the four-dimensional physician would reach
to touch the inmost spot of the human heart without
piercing the skin of the body or the wall of the heart;
yet the route of such a robber and of such a physician
lies along the fourth dimension. By that route must
come the four-dimensional being who is to remove the
contents of the egg without puncturing the shell or
drink the liquor from the bottle without drawing the
cork. Such four-dimensional creatures, inhabiting a
space containing the three-dimensional space where
man lives, would constitute the most perfect of ghosts
for man’s world; and the absence of such ghosts
argues against the existence of a four-dimensional
space so situated and so inhabited.

Algebra demands that geometry picture all its prob-
lems; and since an algebraic problem may contain
four or five or more unknown quantities quite as well
as any lesser number, algebra‘demandsv a four-dimen-
sional, five-dimensional, or  higher space for its use
quite as imperatively as-the spaces of lower dimen-
sions. - Perhaps certain phenomena of molecular phyJ
sics or the mechanical principles of the electric cur-
rent may.find a complete explanation only with the
use ‘of the fourth dimension. Perhaps the fourth di-
mension escapes man’s' discovery only because the
measurements in its direction are always very minute
in comparison with the measurements in the three
other dimensions. Thus far, however, the space of
four dimensions—and all spaces of more dimensions
—may be only “the fictitious geometric representa-
tion of an algebraic identity.”

_—_— - ———————
A NEW SCOTCH ELEVATING FERRY.
BY WILLIAM CARLIN.,

The front-page illustratich shows the construction
of the new elevating vehicular ferry steamer “Fin-
nieston No. 1,” recently constructed at Port Glasgow
for the Trustees of the Clyde Navigation.under the
Azection of G. H. Baxter, Esq., mechanical engineer.
1'He vessel was launched with machinery.aboard and
steam up, the illustration ‘beinga. photograph’ taken

1mmed1ate1y after the launching. ’I‘he leadmg dimen-.

sions are, length 104 feet, beam 45 feet, and molded
depth 1214 feet.

It may be stated that the elevating platform which
carries the vehicles has a range of 17 feet and is car-
ried on eight double-threaded buttress screws. of forged
steel The screws .are hung on collar bearlngs in. cast-
steel brackets, which are supported by the frammg
legs.  ‘The platform is built up of H girders connected
,v@ith“masswe built steel girders on either side of ves-
s'el’ The supporting screws are ﬁtted w1th worm
wheels at their lower ends, and mesh - with forged
steel worms.

A ‘triple-expansion, three- crank englne raises or low-
ers the main platform. An automatic gear is fitted to
this engine, so that the platform may not be raised or
lowered beyond its intended travel. A brass gage in
the engine room also indicates the p051t10n of: the
platform in feet and inches.

The lower or main deck ‘is of ‘steel plating, ‘and has
Lo projections. above.10.inches. As“a-result, the plat-
form may drop:to “itg:west level.

Vertlcal three-crank; triple-expansion . engines are
used. for- propulsmn each engine driving two prope]-
lers, one forward and ‘one. aft, with two thrust_blocks
" fitted on each ‘line of ‘shafting. The engines are con-
trolled from the house on the top-of th® framing by

balanced rods, which actuate the-steanrvalves on the-

direct-acting steam and hydraulic reversing, engines.
There are no rudders, the vessel being imaneuvered
entirely by the propelling machinery. Two reversing
handles are situated in the wheel house, one on each
side of the man at the wheel.

Scientific American

@Worrespondence,

THE EGYPTIAN STEAM CULTIVATOR.
To the Editor of the SCIENTIFIC AMERICAN:

In March last I noted a short article in your paper
speaking of a steam cultivator by Boghos Pacha
Nubar, a farmer in upper Egypt. The description and
purpose of this cultivator are both identical with a
machine that I was interested in some ten years or
more ago, together with a number of others here, a
company -to promote which was formed, but failed to
produce a thoroughly commercial machine. - By that I
mean that although several machines were built, with
from two to six rotary disks or tools, as we call them,
owing to lack of capital we were not able to put out a
machine that would work day in and day out without
a break of some kind. This we know was only a ques-
tion of capital and experiments.

I write you so as to correct any impression that may
exist as to the originality of the machine you 8peak
of; for. I may add this principle was patented here in
Canada more than twenty years ago, and should you
desire to know more of it, the information could be
secured. H. J. Ross.

Montreal, Canada.

P .
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_THE PROPOSED MONTREAL DRYDOCK.
To the Editor of the SCIENTIFIC AMERICAN:

I read in the press of a proposal to have a floating
drydock in Montreal, and the following suggestion
flashed into my mind as being most suitable for local
reasons: Instead of a floating dock, why not excavate
a dock, near the exit of the Lachine Canal, in two sec-
tions, one the real drydock with the floor just above
the level of high water at Montreal, the other in con-
tinuation with floor at level of present harbor bottom
level.

Vessels could then run into the lower section, gates
be closed, and water run in from the canal through
sluices, which would . raise ‘the level some 50 feet, or
as required; pass:.the boat into the inner section, close
sluices and open outflow,. letting the water run out,
thus saving pumping’ time, and expense,.

At the beginning of navigation, perhaps some pump-
ing might be required during the-freshets.

This, in my opinion, would be the easiest, cheapest,
and most permanent way to build a drydock at Mon-
treal. Victor F. CoNNOR, L.R.C.P.I.

Great Village, N. S.

el — G
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THE NUMBER OF OUR ANCESTORS.

To the Editor. of the SCIENTIFIC AMERICAN:
- May I suggest that Mr. McCullough has not solved
the problem put by Mr. Venning?

No one will deny that, shall we say, John Brown had
a’ father and a mother, that his parents each had a
father and a mother, and so on, for (all?) previous
generations. - It would appear, then, to follow that x
generations back, John Brown had 2% ancestors! This
is what Mr. Venning says appears to be the fact. He
does not say it is the fact; indeed, he asks for an
explanation of the difficulty he is placed in, in not be-
ing able to reconcile this apparent fact with common
sense.

Would any of your readers explain where the error
creeps in? John Brown-we know had 2 parents; we
know he had 2* grandparents; we know he had 2
great-parents. Why then is it not true that for
the zth generation back he had 2% ancestors?

Bristol, England. F. C. CoNSTABLE, M.A.,

SIGNALING TO MARS,
To the Editor of the SCIENTIFIC AMERICAN:

The possibility of signaling to Mars is merely a
question of elementary mathematics. That it should
have excited such: widespread' interest and discussion
can have astonished no one more than the writer.
That in spite of this widespread and in many cases
correct- exposition by the newspapers, there should
still. remain somé who fail to grasp the elementary
principles of.the problem is my only excuse for what
may seem to many- of your readers a wasteful use of
valuable .space in your paper.

Reference :is here made to two communications in
your issue of June 26th. The first is by a gentleman
connected with Adelphi College, Brooklyn. This criti-
cism is that if the signals were sent when Mars was
in opposition they could not be seen. -The obvious
answer would- seem to be: “Then why send them
when Mars is in opposition?” There are two posi-
tions of the earth.in its orbit when it is invisible
from Mars. Orme is when it is between Mars and the
sun, and the other when it is.on the opposite side of
the sun. So it would hardly seem desirable to send
signals to Mars under either of these circumstances.
Signals could be sent in any other relative position
of the two planets, as has' been fully explained in
several of the daily papers. This statement will also
answer the criticism of the gentleman regarding the
perfectly logical and correct suggestion of Prof. Wood,
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that a signal might also be sent by means of a dark
area upon a _ white field.

The first mistake of the other writer is due to the
fact that in the cases which he cites, and with which
he is familiar, the angular size of the mirror is greater
than the angular size of the sun. The object of the
silvering of the mirror is to change the direction of
the rays of light, but it really has nothing to do with
the question in hand, and we may consider for con-
venience that the mirror has been removed during
our experiments, and that the sunlight is simply shin-
ing through the hole in the frame. If now we are

_very near the mirror, so that we see the whole of the

sun’s disk through the aperture, a 2-inch mirror will
transmit just as much light as one ten feet in diam-
eter. If, however, we go to a distance of several
miles, the large hole will clearly let through much
more light than the small one.

The second mistake of this correspondent is to sup-
pose that the signal would only be seen over a small
portion of the surface of Mars. In point of fact, when
Mars was distant one hundred millions of miles from
the earth, the signal would be seen simultaneously
over an area one million miles in diameter. No great
accuracy would therefore be required in pointing the
mirror, as he seems to suppose.

In closing, the writer would repeat that the propo-
sition of signaling to Mars is merely a question of
the most elementary mathematics. It is a problem
which any astronomer can work out in ten minutes’
time and which involves no uncertainty whatever.
‘When Mars is at a distance of one hundred millions
of miles from the earth, a beam of sunlight half a
mile square would appear to its inhabitants of the
same brightness as a fifth magnitude star. On account
of the brightness of the earth, however, it would be
quite invisible to eyes resembling our own, unless
aided by a powerful telescope. Whether there are the
equivalents of human eyes and telescopes upon Mars
is another question entirely and has nothing what-
ever to do with the case.

- WiLLiaMm H. PICKERING.
Harvard College Observatory. '

Official Meteorological Summary, New York, N, Y.,
June, 1909.

Atmospheric pressure: Highest, 30.23; lowest, 29.69;
mean, 29.97. Temperature: Highest, 92; date, 25th;
lowest, 53; date, 19th; mean of warmest day, 82; date,
24th; coolest day, 56; date, 9th; mean of maximum
for the month, 78; mean of minimum, 63; absolute
mean, 70.5; normal, 69.1; excess compared with mean
of 39 years, 1.4. Warmest mean temperature of June,
72 in 1888, 1892, 1899, 1906; coolest mean, 64 in 1881,
1903. Absolute maximum and minimum of June for
39 years, 97 and 45. Average daily excess since Janu-
ary 1st, 2.0. Precipitation: 3.17; greatest in 24 hours,
0.70; date, 4th and 5th; average of June for 39 years,
3.21. Accumulated deficiency since January 1st, 0.19.
Greatest precipitation, 7.70, in 1877; least, 0.86, in 1894.
Wind: Prevailing direction, southwest; - total. move-
ment, 7.014 miles; average hourly -velocity, 9.7; maxi-
mum velocity, 43 miles per hour. Weather:  Clear
days, 7; partly cloudy, 12; cloudy, 11; on which 0.01
irch or more of precipitation occurred, 12. Thunder-
storms, 22nd, 25th, 27th, 28th,
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The Current Supplement.

The opening article of the current SuppPLEMENT, No.
1750, discusses wild animals in captivity. A novel
electric locomotive is described and illustrated. The
astronomical clock at Lyons is an interesting article by
Charles A. Brassler. The indestructibility of matter is
treated by Prof. G. Zenghelis. Col. Sir Frederic L.
Nathan’s admirable paper on guncotton and its manu-
facture is concluded. W. C. Horsnaill writes illuminat-
ingly on the subject of tidal power. The article should
prove most helpful to inventors of tidal and wave mo-
tors. A résumé of F. W. Lanchester’s discourse on
gerial flight presented before the Royal Society of Arts
is published. An apparatus is described for studying
the friction of metals experimentally. An interesting -
article is that by C. Ainsworth Mitchell on the mak-
ing of handwriting. Prof. John Joly, the distinguished
geologist, contributes an article on radio-activity of
deposits and the instability of the earth’s crust.

The smelter production of lead in the United States -
in 1908, as given by C. E. Siebenthal, of the United
States Geological Survey, under date of May 24th, was
408,523 tons of 2,000 pounds, against 442,015 tons in
1907, and 418,699 tons in 1906. The production of re-
fined primary lead, which embraced all desilvered lead
produced in the country, and the pig lead recovered
from Mississippi Valley lead ores, was 396,433 tons,
against 414,189 tons in 1907, and 404,669 tons in 1906.

‘The antimonial lead produced was 13,629 tons, and

the recovered or secondary lead 18,283 tons. In 1908
the lead smelted from domestic ores was 310,762 tens,
and from foreign ores and foreign base bullion (almost
wholly Mexican), 97,761 tons.
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CONSTRUCTING THE CONCRETE LOCKS OF THE
PANAMA CANAL.
BY H. PRIME KIEFFER.

The final plans for the locks of the Panama Canal
have just been adopted, and the accompanying draw-
ings will serve to illustrate the colossal proportions of
these great engineering works. They are to be con-
structed wholly of that newest of building mediums—
concrete; and it is extremely doubtful whether the
great waterway would have been designed upon its
present ambitious lines, had not concrete gained the
powerful prestige as a building material which it now
holds. A number of other giant structures, such as
the Gatun spillway, and various dams, culverts, diver-
sion tunnels, etc, are being carried out in this me-
dium; but the most interesting of all will be the mam-
moth locks. They will be by far the largest and long-
est concrete structures of the kind in the world, and
it is improbable that they ever will be exceeded.

The locks will be six in number, three at Gatun on
the Atlantic side of the Isthmus; one at Pedro Miguel;
and two at Miraflores, both of these latter points being
on the Pacific side of the Isthmus. The channel from
Gatun to Pedro Miguel will lie in Gatun Lake, at an
elevation of 85 feet above sea level.

The adopted plans call for locks 1,000 feet long, 110
feet wide, and all in duplicate, that is to say, with two
sets of locks side by side. The three locks at Gatun
will be built as a continuous structure, and together
with the piers at either end they will have a total
length of 3,800 feet, all of massive and continuous
concrete work. At Pedro Miguel the one lock with
piers will have a- length of about 1,800 feet, and at
Mirafiores the two locks and piers will be about 2,800
feet in length. The building of these locks will neces-
sitate the use of about 8,000,000 cubic yards of con-
crete, which, if loaded on the 20-yard cars in use on
the canal, would reach sixty times across the Isthmus,
or it would make a string of such cars reaching from
New York to Chicago, to New Orleans, and back to
Chicago again. Cement alone to the amount of 900,000
tons will be employed.

In addition to their size, the locks will present many
interesting studies in their safeguarding features and
in the mechanical and electrical devices for the open-
ing of the gates, the rapid unwatering of the locks,
towing of vessels, etc. These appliances, as well as
the very locks themselves, have been designed with
such care and skill, that the factor “human frailty”
cannot possibly play the important rdle, which the
enemies of the lock type would have us believe.

The locks will have plate-steel, hinged arch gates in
duplicate, and these gates will be protected by massive
fender chains stretched across the locks ahead of the
gates, to take up the shock in case a vessel approached
the gates too rapidly. Although these chains are not
designed to absorb the total shock, they will check
the vessel’s speed, and thereby protect the gates. In
addition to this precaution, the vessels will be required
to come to anchor at the piers outside of the locks,
and the towing ropes will there be made fast. Then,
by the aid of mechanical “mules,” located on top of
the lock walls, the vessel will be towed through the
locks at a uniform speed, and the vessel held in perfect
control. This can be readily accomplished, as there
will be no tides or storms with which to combat. The
gates are of exceedingly massive construction, set in
walls of solid concrete 40 to 60 feet in thickness.

As a precaution against the carrying away of the
lock gates by a similar accident to that which recently
occurred at the Soo Canal, they are being built in
. pairs, with a water space of about .80 feet between
them. The first gate will serve a similar purpose to
that of the heavy guard chain above referred to.
Should a vessel break through the guard chain, which
would check its speed, it would bring up against the
first set of gates, which are of such enormous strength
that they would be certain to check the vessel’s way.
Should they be broken, the water would still be held
by the second set of gates. As an additional precau-
tion, however, and in the inconceivable event of both
gates being broken down, at the Gatun end of the lock
there will be built a huge structural steel, wicket,
swinging dam, similar in principle to that which was
used effectively in stopping the rush of water at the
Soo Canal. The structure is nothing more nor less
than a massive swinging bridge, similar to a railroad
drawbridge. On the under side of the floor are at-
tached about a dozen heavy steel girders, which are
hinged at the edge of the bottom floor, which is
downstream when the dam is swung across the canal
cntrance. The other ends of the girders are attached
to hoisting and lowering cables, electrically operated.
To close the waterway the dam is -swung around
across the entrance, the girders are lowered until
their bottom ends rest upon bearings countersunk
in the floor of the canal, and then a series of trans-
verse steel plates, or “wickets,” are lowered in suc-
cession across the face of the girders, gradually closing
the channel from the bottom upward, until the passage
is entirely shut off.

Another feature of the locks which, because of its
great magnitude, is of unusual Interest, is the system
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Portable grab-bucket crane unloading crushed rock from scows in the
old French canal at the Gatun docks.

Cross-section of emergency dam in the closed posi-

Diagram showing
tion, with wicket girders down and sliding are liftedfr
gatespartly in the lowered position. *

How the 4,000,000 cubic yards of concrete are bei

—1

The Gatun dam is 115 feet high, 2,400 feet wide, and about 9,000 feet long. Near the center is a natural hill of rock, through which it was decided to build

both on floor and sides. Concreting has.

Excavation for spillway

In the forefront are four completed towers of the cableways which will span the twin locks. In the distance are four corresponding towers in course of erection,
containing 4,000,000 cubic yards of concrete. The concrete will be brought to the cableways f1

Excavation for the Gatun locks, showing the lef

CONSTRUCTING THE CONCRETE
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method of building the locks at Pacific end of canal. Sand and stone One of the concrete mixers dumping its load into steel cars for transportation
m the stock pile to the mixers, and from the mixers the concrete to the overhead cableway that spans the Gatun locks.
is carried to the lock site by the two cantilever cranes,

1z:mixed and built into place at the Gatun locks.

ke spillway. The above photograph is taken looking through the completed spillway excavation, which will be lined with & heavy covering of concrete
h enced and is now well under way. ] -

in center of Gatun dam.

S oen and running from right to left is the excavation for the locks, which will be 380 feet wide and 3,800 feet long. They will consist of a huge monolith
IR mixers in electrically-operated cars, picked up by the cableway, and deposited in place.

@Wlteel towers for the construction cableways.
HEENKS OF THE PANAMA CANAL.

‘
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of conduits by which the locks will be filled and un-
watered. Below the floor of the locks, and arranged
transversely to their axes, is a series of large conduits,
fed by numerous openings through the floor. These
conduits lead into larger conduits built in the walls
of the lock, which range in diameter from 18 to 22
feet. In the latter are set the huge gates by which
the flow of the water into or out of the lock is manipu-
lated. There are over one hundred ducts opening into
each lock; and, because of their number and uniform
distribution, there will be no disturbing currents in
the water, and fhe filling and emptying will be done
with unusual rapidity.

MATERIAL-HANDLING PLANTS FOR THE LOCKS.

Naturally, the plant employed in the construction of
such large structures, involving the laying of 8,000,000
cubic yards of concrete, is extraordinary in size and
calls for much ingenuity of design. There are in
the United States and in Germany some very large,
interesting, and economical plants for the mixing,
transportation, and placing of concrete, but the one
now about completed at Gatun will surpass in magni-
tude anything ever attempted. The plant at Gatun
will be used for all three of the locks, as they are
to be built practically as one monolithic structure.
The lock at Pedro Miguel and the two at Miraflores
will, for several reasons, demand entirely different
material-handling plants.

At Gatun about 4,000,000 cubic yards of concrete
will be employed. The crushed stone, the sand, and
the cement for this concrete will be handled in the
following manner: The crushed stone will come from
Porto Bello, a small hamlet about 20 miles east of
Colon along the Atlantic coast. The rock will be taken
from the quarry by steam shovels, and sent by gravity
to the giant crushers, and thence by gravity to the
barges in the harbor. From this point it will be
carried to Cristobal, at the Atlantic entrance to the
canal, and thence, via the old French channel, to the
docks at Gatun. Here it will be unloaded into storage
bins by giant grab buckets, operated from cableways
suspended between two sets of towers on either side
of the channel.

The sand will come from Nombre de Dios, about 40
miles along the coast from Colon. It will be taken
from the sand pits by clamshell buckets, loaded into
steel barges, and taken to Gatun, where it will be
unloaded by a process similar to that of unloading
the crushed rock. The cement is now being shipped
from New York. At Colon the cemeflt will be trans-
ferred to barges and taken via the old French channel
to Gatun and unloaded to the storage yards. The
rock and sand storage piles have a capacity of about
300,000 cubic yards, while the cement yard accommo-
dates about 100,000 barrels. From these storage build-
ings, the rock, sand, and cement will be delivered
through valves to charging cars running underneath.
These cars, which are electrically operated, carry the
materials to the concrete-mixing machines located
nearer the locks™ site and discharge it direct to the
machines. About eight of these machines will be em-
ployed on the Gatun locks. After the concrete is
mixed, it will be dumped into buckets set on flat cars,
and the cars will be run to position under the great
cableways. spanning the locks’ site, and from these
cableways the buckets filled with concrete will be
swung to position on the locks under construction.

The concrete-handling plants at Pedro Miguel and
at Miraflores will be essentially different from the one
at Gatun. It is desired to prosecute work simultane-
ously at all the locks, and therefore the great cable-
ways and other plant at Gatun could not be used on
the Pacific side. The plant at Gatun will be econom-
ical, because the three locks there are all continuous.
It would not be economical to build other similar
separate plants at both Pedro Miguel and Miraflores.
In addition to this fact, the ground surrounding the

_ locks at these two latter points is very unstable, and

it would be unwise to place the great towers there.
In their stead, therefore, there will be used a system
of cantilever and berm cranes. These cranes will take
the materials from storage and from cars and, after
mixing, will deliver the concrete to place in the lock
forms. It will be recalled that the materials at Gatun
will be delivered by water, while at Pedro Miguel and
Miraflores they will come by rail. As there is but
one lock at the former point, the plant there will be
taken, upon completion of the lock, to Miraflores, to
assist in the work on the two locks at that point.
The cantilever cranes are set on towers, which rest
on trucks running on tracks parallel to the lock walls.
These cranes will travel the full length of the locks
and, of course, parallel to them. They are situated
outside of the locks. They will gather the material
from the storage piles and, with the aid of grab
buckets, drop it into the concrete-mixing machines sit-
uvated in the towers. The inner arms of the cranes
will then be used to transfer the concrete to the out-
side lock walls and to the smaller or berm cranes,
which will .in turn place it in position on the founda-
tion and center wall between the locks, at points inac-
cessible to the cantilever cranes. The guaranteed
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capacity of the plant om the Miraflores locks is about
2,500 cubic yards -of concrete per day. That of the
cranes at Pedro Miguel is about one-half this, as the
structure will be only half as large as the ones at
Miraflores. All of the cranes, cableways, mixers, etc,
will be electrically operated, and the power plants for
furnishing the current are now about completed.

The forms for the concrete walls are to be of steel,

and will all be interchangeable, which will allow them

to be used on successive stages of the work. The
circular forms for the water conduits, machinery
chambers, etc., will all be of the rapid collapsible sheet-
steel type.

OO
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FOODS AND DIGESTION.

The subject of food and its digestion is one of the
most important with which the human family is con-
cerned, and yet, strange to say, there is very little
known about the comparative digestibility of foods
by the average person.

To present certain facts relative to digestion, we
have prepared an engraving which shows the relative
digestibility of foods of various kinds. It will be seen
that the baked apple and the raw egg are near the
winning post, the egg being tied by the fish. Then
follows venison, all these being digested within an
hour. Then come milk, turkey, duck, and oysters.
New bread and cheese follow in the same class with
the above, the time required to digest them being
about three hours. Then come turnips, potatoes, roast
chicken, and cabbage. We are fast getting into the
period of indigestibility, which is beautifully summed
up in pork and veal, which require, under the most
favorable conditions, five hours to digest. In the
sixth hour and “beyond” class, we find jam, crabs, and
alcoholic beverages of various descriptiong. Certain
other articles of food are about as bad as crabs and
jam, notably eels, which are notoriously indigestible,
requiring six hours, also stone fruits, which require
the same period.

Scientific American

Time.

Food. How Prepared. Hours. Minutes.
Fish (other than fat varieties)... Boiled.......... i 30
w 5 “ s ... Fried weess 3 00
FOWIS. ..... «ie.eeveveeeesssesss. Boiled.......... 4 00
S 4 00
Game (most kinds) 4 15
Goose.. . 2 30
Hashed meat.... .......... 000 2 30
Liver (calves)........... . emen Friedorsauteed 2 30
S (65 4 TR © I 3 00
Lamb... ceeenenceneie ... 000Q00650 Grilled...... 2 30
Boiled .. .. ... 2 3)
RaW . cueene. 2 15
. Boiled ......... 2 00
Mutton Boiled &Broiled 3 00
* Roasted. ...... 3 15
Nuts ....coeeviviiianens = 5 00
Oysters Raw....... .... 2 55
* Stewed... ..... 3 30
Onions . .... ccevie e Stewed......... 3 30,
Peas .. .... cowaan wees on ewes Bolled. . ... 2 30
Pig, sucking....eeeeu.vus CO00006a6E Roasted........ 2 30
Pork, fat Roasted o 5 15
“ salt .... . Boiled.... .. .. 3 15
Potatoes..... . Fried or baked. 2 3)
Rice .......... 1 00
Salad.... 3 15
Sausage 5 3 30
Y e SRR sERRRER e 5 00
Suet...... 5 30
Sago 1 35.
Soles... .. ] 00
Spinach 1 30.
Salmon, fresh 1 30
** smoked 4 00
Stone Fruit .. 6 00
Tapioca 2 00
Tripe 1 00
Trout........ 1 30
Turkey 2 30
® ... 2 15
Turnips... 0o 3 30
Veal ..... . Roast or Grilled 5 00
Venison....ceeieeveeennee.o. ooee Grilled. . ..... 1 00

Grilled.

Spontaneous Combuétlon of Textile Fibers,
Unspun and uncarded textile fibers collected in large
masses have caused many conflagrations ’t'hrough

‘ured.

Jury 17, 1909.

and a maximum of 10 per cent of cotton, showed ele-
vations of temperature varying from zero to 18 deg. F.
in three hours or more. The conclusion is that spon-
taneous combustion cannot occur in fibers containing
less than 10 per cent of fatty matter, and that such
fibers may safely be stowed in the hold of a ship.

_— ——t

The Chemist in the Soap Factory.

In view of the lively competition which prevails in
the goap industry it is necessary to exercise constant
control, by chemical analysis, over everything, from
the raw material to the finished soap and by-products.

-In the analysis of raw material great care should be
.taken to obtain fairly representative specimens. 1n

analyzing animal fats it is only necessary to deter-
mine the proportions of water, ash, dirt (matter in-
soluble in ether), free fatty acids, and unsaponifiable
matter. From these data the yield of glycerin and
fatty acids can be calculated. In vegetable fats it is
necessary to-determine the proportions of water, dirt,
unsaponiflable matter, the iodine ratio, and in some
cases the saponification ratio and the amount of free
fatty acids. It is often necessary, also, to apply iodine,
saponification, titration, and color tests to the fatty
acids after separation.

‘As the proportions of the different fatty acids in a
mixture can be determined only é.pproximately (to 5
or 10 -per cent) by these methods, it would be very
desirable to have all the constants, especially those of
the most largely used fats and oils, accurately remeas-
Another desideratum is an agreement among
soapmakers to employ similar methods, in order to
prevent controversy in buying and selling.

The alkalies employed must be analyzed quantita-
tively for caustic and carbonated alkali and sometimes
for the proportions of soda and potash. The purity of
the acids and other chemicals used in bleaching and
clarifying should also be tested.

The actual soapmaking should be left to the practi-
cal soapmaker, but the chemist should always deter-
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THE RACE OF FOODS FOR FIRST PLACE IN THE DIGESTION RACE:.

It will be seen by our engraving that, as a rule,
cooking facilitates digestion, partly by softening the
food, and partly by inducing chemical changes, which
would otherwise have to be induced by functional
activities. Fat retards digestion, as it has to undergo

~a long process of emulsifying before being absorbed.
This accounts for the indigestibility of pork.

Under normal conditions it is well that the digestive
process should not be prolonged beyond four and one-
half hours. For invalids and others with weak stom-

_achs, the time should be much less. As a result of
repeated experiments, the following digestive time table
will be found of considerable interest:

Time.

How Prepared. Hours. Minutes.
Raw............ 1 30
Stewed......... 1 35
Boiled ......... 1 30
1 30
2 00
2 30
1 30
3 00
2 45
3 00
Beef, fresh salted 2 45
* old salted..... 6 00
Beets ....... e 3 45
Brams . ..cieiee seeicenecnes 1 35
Bread, fresh.......... e 3 30
Butter... ... .o 3 30
Bread and Butter (with coffee).. 3 45
Cabbage.... Pickled ........ 4 30
Celery ........cus Boiled . 1 30
Chicken Boiled. ......... 2 00
ST atasesains semieisisie Fricasseed 2 4%
L Roast .......... 4 00
Cheese, old.... .. 3 30
Custard . . ....... .... Fore s Boiled. 2 45
1110 T4 3 S a R 6600660 000000000865 Roasted........ 2 00
1= R 8866000 00006888 000000 Roasted ....... 6 00
Eggs, fresh. ........ 000000BA0 800G Raw............ 2 00
o vsresmae - Soft boiled 3 00
B RN e .... Hard boiled.... 4 on
® R veee-ves Whipped (raw) . 1 30
L TR R— T Scrambled...... 3 00

spontaneous combustion. It appears to be established
that clean fibers do not ignite spontaneously and that
the combustion is due to the impurities, which con-
sist  chiefly of oils used in the preparation of the
fibers and of the natural grease of unwashed or in-
gufficiently washed wool. The refusal of a shipping
company to transport shoddy in a ship’s hold has led
a German investigator to make comparative studies
of the shoddy and the fibers which were accepted for
shipment, in regard to the nature of their impuri-

ties and the degree of spontaneous heating to which.

they are subject. The admitted fibers included un-
washed wool .containing 6 to 21 per cent of grease,
washed wool coﬂtaining about 3 per cent of grease,
wool cardings and combings containing 2 to 3 per
cent of added oil, and raw cotton containing abouf
14 per. cent of grease. The shoddy contained from
1 to 5 per cent of oil. The experiments were con-
ducted by compressing with the hands about 2 ounces

of the fiber into a ball, surrounding the bulb of a

thermometer, placing the ball in a wool oven heated
to 230 deg. F., and reading the thermometer at inter-
vals until the temperature ceased to rise. The first
series of experiments were made with cotton, with
which increasing quantities of oil were incorporated
in successive experiments. A curious and inexplica-
ble fact was observed. The cotton to which no oil
was added, and which contained only 1/6 per cent of
fatty matter, showed at the end of two -hours an
elevation of temperature of 16 deg. F. above the con-
stant temperature of the oven.

Very dirty uilwaslggd'wool, which lost 64 per cent
of its weight in washing, showed a superheating of
2114 deg. F. in five hours. Wool washed in three baths
of boiling petroleum naphtha for three hours, super-
heated 11 deg. F. in three hours, and the same ‘wool,
after the addition of 10 per cent of olein, superheated
211 deg. F in three hours. Five specimens of wool
shoddy, containing a maximum of 5 per cent of olein

mine the excess of alkali or of fatty acid in the fin-
ished product, in order that the manufacturer may
give guaranteeg of quality.

Finally, the residual liquors must be analyzed for
glycerin, salt, impurities, and alkali.

Another extensive field of work is open to the
chemist in devising and testing new processes and

products, and improvements in manufacture.

The Beginning of Iron,

It is commonly' believed that the use of iron com-
menced in either Africa or Asia, but Ridgeway, in his
recently published work, “The Beginning of Iron',f’
states that the latest investigations prove that iron
was not worked in Egypt until the ninth century be-
fore the Christian era or in Libya until 450 B. C.,, that
the Semites adoptéd_its use still later, and that it has
been known in Uganda only within the last five or
six centuries. In China iron is first mentioned in
400 B. C. Bronze weapons were employed in China
until 100 A’ D., and in Japan until 700 A. D. Accord-
ing to Ridgeway, the metallurgy: of “iron must have
originated in.central Europe, especially in: Noricum,
which approximately represented modern Austria and
Bavaria. Only at Hallstatt and in. Bosnia and Transyl-
vania, from which countries the Achaians and Dori-
ans are supposed to have migrated to Greece, are
found ‘evidences of a gradual -introduction of iron, at
first as an ornament applied to the bronze which it
ultimately displaced. Eyeryvyhere else, il:on was in-
troduced suddenly—a fact which implies a foreign ori-
gin. Of course, Ridgeway does.not assert that iron
was unknown outside of central Europe. On the con-
trary, he states that meteoric iron was known in
Egypt in remote antiquity, but that it was worked as
flints were worked, by cutting or chipping, and was not
smelted. 1In other words, it was the metallurgy, not
the knowledge, of iron that originated in central
Europe.
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HOW TO MAKE CONCRETE POTTERY.—III.

BY RALPH C. DAVISON.
(Continued from the issue of June 26th, 1909.)

The last two articles described the method of mak-
ing individual pieces by means. of modeling or build-

ing up on wire frames. This is perhaps the quickest
and easiest way when there are but few pieces of a
kind to be made; but when a number of duplicate
pieces of one design are required, it is too slow a
method to be used for commercial purposes. There-
fore, when a number of duplicate pieces are wanted,
it is best to make up a regular mold into which the
concrete or Portland cement mortar is poured in a
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BOX SHOWING TAFER T0 INSIOE

Fig. 8.—THE WOODEN MODEL AND PLAN VIEW
SHOWING PLASTER APPLIED.

liquid or almost liquid state. These molds are usually
made of plaster of Paris. The method of making
them of course differs according to the design of the
piece to be cast, but when one has mastered the method
of making one or two designs, it is easy to make oth-
ers, for the reason that the general principles are the
same throughout.

In all mold work the first, thing required is a pat-
tern or model of the piece which is to be produced.
If the design is an original one, having relief work,
and is to be reproduced from a drawing, the first
thing to be.done is to model it in clay, and from this
clay model the plaster mold is cast.

If the design is simply that of a square or round
box devoid of all ornamentation or relief work, the
model can be made of wood or any other material.
In many instances, it is desired to reproduce articles
of a more or less ornate design, which one has already
in hand or which one can procure, such as metal or
china ornaments, vases, jardiniéres, etc. In this case,
the mold can be made directly from the piece which
it is desired to reproduce.

A plaster mold of a simple piece,- such as a
square pot, can be made according to the follow-
ing directions. The model for this can be made of
wood. The dimensions indicated in Fig. 8 are used
merely as an example; any other dimensions can be
used, as the piece can be made as large or as small
as desired, or it may be made oblong. When the wood
model is put together, it should be well shellacked
and oiled. Use fairly heavy oil or vaseline. This is

MODELERS CLAY

CORNER OF BOX

Fig. 9.—SHOWING THE CLAY PLACED AT CORNERS OF
MODEL.

done to prevent the plaster from sticking. Now place
the model on the working board, which should also
be oiled, and then take two pieces of modeler’s clay
and place them on the model at opposite corners, as
indicated at A and B in Fig. 9. If modeler’s clay is
not handy or easily obtainable, you can make two strips
of wood shaped as indicated at O, and lightly tack
these in position on the corners in place of the clay.

Scientific American

Shellac and oil the faces of these strips. The box is
now ready to receive the plaster, which should be mixed
as follows: Enameled tin or iron ware makes the
best thing to mix plaster ‘in, as it is easily cleaned.

R /JOGGLES
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Fig. 10.—PLAN VIEW OF MODEL, ALSO TWO0 HALVES OF
MOLD, SHOWING JOGGLES.

Place a handful of plaster in your tin, and add plenty
of water to it; mix it up until it is of the consis-
tency of a thin paste. Dip your hand into this and
scoop the plaster up and throw it on the sides of the
model. Cover the sides completely, and keep adding
plaster until the sides of the model are covered with
at least 3 inch of plaster; if thicker, no harm will
be done. This operation will have to be done quickly,
for if not the plaster will set or become hard in the
tin before you can use all of it. When it has once
set before it is used, it has to be thrown out and an-
other mix made.

The piece will now appear as indicated in the plan
view, Fig. 9. Let the plaster which has been deposited
on the sides 1 and 2 set for about 10 or 15 minutes,
a.nd then remove the strips A and B. Cut holes about
14 of an inch deep into the plaster on the surfaces
formed by the strips A and B. These are called
joggle holes, and are provided so that the plas-
ter mold when finished will fit together properly.
Shellac and oil the faces of the plaster as well as the
sides 3 and 4 of the wood model, and proceed to de-
posit the plaster on these as' was done on the sides 1

HOLE FOR SCREW FYE

Fig. 11.—DETAILS OF THE PIECE CORE.

and 2. Care must be taken in all of the above opera-
tions not to move the model from its original posi-
tion on the working board. The model and plasfer
sides should now look as shown in Fig. 10. Before
removing the plaster sides level them off to the height
of the model. Now lift the whole up from the work-
ing board. If care has been taken in oiling all sides
of the model, ¢ slight jar will loosen the plaster from
it. Then pull ‘upart, as indicated by the arrows, the
two plaster sides of the mold.

Lay these asidé, and then proceed to make the core
,or the part of the mold which forms the hole or the
inner sides of the box. This is made as follows: It
will be noticed that in the wood model of the box,
which is shown in Fig. 8, a slight taper is given to
the inside. This taper is provided so that the core
will draw out more freely than if the sides were per-
fectly straight. Place your model on the working
board. Shellac and grease well the inside—of the
box, and then mix the plaster as before, and pour it
into the inside of the box. Level the top, and let
the plaster set for 10 or 15 minutes. Now turn the
box upside down and tap it gently. This will loosen
the plaster core, and it will fall out. If the core
should for any reason stick to the sides, the wood
model should be opened a little, so that the core can
‘be taken out without injuring it. The core will then
be in one piece, as indicated in Fig. 11. It should
now be smoothed up nicely, and all corners and edges
should be made .round. | Where a marked taper has
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been given to the core, it might be, if well oiled, used
solid. in the mold when casting the cement.

It is far better, however, to make what is known as
a piece core, as this can be removed more readily, and
ig less liable to break the cement on removing than is
the selid core. To make a piece core, cut the solid
core shown in Fig. 12 inte feur parts as indicated at
A. - This can be done with an ordinary wood saw. If
the saw binds or sticks, a little water applied to the
blade will ebviate the trouble. Mark the pieces thus
cut 1, 2, 3, 4, as indicated, care being taken to get the
proper numbers on the right pieces, as this is the
rotation in which they are to be removed from the
cast. Piece number 1, which is a decided wedge in
shape, should be taken out first, and it is well to pro-
vide in the top of this piece, as well as in the other
pieces, a straight round hole in which a screw eye of
suitable size can be screwed. By passing a piece of
wood through the eye of the screw, the piece can be
easily pulled out from the mold.

After having cut the core amd fitted it together
nicely, as shown in Fig. 11, put it back into the wood
model. 1f necessary, tie a string around the pieces
to hold them in place. Also before putting the core
into the model, place in the bottom of the model a
thin strip of wood; about 14 of an inch thick will be
thick enough. This will allow the core to project 14
of an inch above the sides of the model, as shown in

t/ﬂIGGZ I3 S\\

AN

7.

\

S

-

Fig. 12.—PARTS ASSEMBLED FOR CASTING THE PLASTER
CASE, ALSO SECTION OF THE PLASTER CASE.

Fig. 12. Taper this 14-inch projection of the core as
shown, and then place in position, on the outside of
the model, the outside plaster molds which have
already been made. Tie a string around these to hold
them firmly in position.

Now secure by means of brads or fresh plaster
strips of 14-inch wood around the outside mold, as
indicated, about 14 of an inch from the top. Taper
the edges of the plaster mold from the point where
the wood is attached to the top as indicated. This
can readily be done by cutting the plaster with a
knife.

Joggles or holes should be made in the top of the
outside plaster mold, as well as in the top of the
pieces of the core as indicated. These will help
greatly in holding together as well as in assembling
the various pieces of the mold. Now secure to the
strips by means of tacks a l4-inch strip of heavy card-
board around the entire outside mold. Shellac and
cil well the entire inside of the inclosure thus made.
Now mix your plaster as before, and pour it over the
top of the core, the model, and the top of the outside
plaster mold. The cardboard sides and wood strips
already attached will prevent the plaster from run-
ning down the sides. Smooth the plaster off level
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with the top of the cardboard, and let it set or harden.
‘When hard turn the whole upside down, and by gently
jarring, the piece just cast will come off freely. This

piece is called the case. It will have the form shown
in section in Fig. 12, and is used as shown in Fig. 13,
for setting up the core and outside plaster mold in
which to cast the cement box. In fact, it forms part
of the mold.

Before casting the cement box it will be well again
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to shellac and oil all parts of the plaster mold
which will come in contact with the cement. Then
set up the mold as shown in Fig. 13, care being taken
to bind the outside form firmly together by means of
siring. The mold is now ready to receive the cement
mixture, which should be made as follows: Take 1
part of Portland cement and 2 parts of marble dust,
if a fairly light color is desired; if not, 2 parts of any
good clean fine sand will do. Mix these thoroughly
together while dry, and then add enough water to
allow the whole to be mixed to the consistency of a
heavy cream. Let it be thin enough so that it will
pour freely. Pour this mixture in the openings a, b,
¢, d, between the outer plaster mold and the core,
until the mixture is flush with the bottom of the core.
Lift the mold and gently jar it. This will tend to
settle the cement, and will also force out any air that
may be in the mold, and thus avoid the trouble of air
bubbles or voids in the finished cast. The cement
already deposited in the sides will seltle, more or
less, under this treatment. Now fill the remaining
portion of the mold flush with the top of the outside
plas'ter sides and jar the mold again. Repeat this
operation until the cement will settle no more. Wipe
off the top of the mold with a straight edge, thus
removing any surplus cement, and giving to the bot-
tom of the box a good even surface. Then place the
mold in a level position, and allow it to stay there
without moving for from 24 hours to 48 hours, the
longer the better, as the longer it is allowed to re-
main, the harder the cement will set. After having
set vfor the above-mentioned time, the piece can be re-
moved from the mold. The method of doing this is
as follows:

Turn the mold over into the position shown in Fig.
12; tap the case A around its edges; this will loosen
the case, which is then removed. Now take the screw
eye and insert it in the hole in the piece 1 of the
core. Pull this out, and then repeat the operation in
pieces 2, 3, and 4 of the core. Cut the string which
binds the sides together, and then pull them off in
the directions indicated by the arrows in Fig. 10,

If care has been taken throughout all of the above
operations, the result will be a perfect cast. The next
step is the curing of the box. This is a simple opera-
tion. All that is necessary is to soak it well with
water. This can be done by placing the cast directly
in water, and letting it stay there for one or two
days, or it can be sprinkled or dashed with water
three or four times a day for two or three days in
succession or longer; the longer the process is kept
up, the better the result. By the application of plenty
of water, the product produced will become as hard
or harder than stone.

(To be continued.)
ICELESS REFRIGERATION.
BY EDWARD THORPE.

‘While the mad race for supremacy between the
mercury and price of ice continues, much comfort can
be taken in the fact that there are other methods ol
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REFKIGERATOR COMPLETE WITH
TANK UNCOVERED.

keeping victuals cool besides that of melting ice in an
ice box. If in changing from the solid to the liquid
state water absorbs sufficient heat to keep an ice box
cool, it is equally true that a change from the liquid
to the gaseous state will result in refrigeration, pro-
vided, of course, the rate of vaporization keeps pace
with the heat which enters the ice box from the out-
side atmosphere. Under proper conditions it is possi-
ble by this method to maintain a sufficiently low tem-
perature in the ice box to preserve food from rapid
decay. A simple method of making such an iceless
refrigerator is illustrated in Fig. 1. In this illus-
tration the cover of the water tank is removed. The
box comprises a frame A, which is built upon a wooden
floor B. The frame A serves as a support for a zinc
box D, which is fastened thereto. The water tank F
is soldered to the top of the box, while at the bot-
tom is a trough D*. The door E at the front of the
box has its own trough section E'. Slots G are cut
in the four sides of the tank F to receive the ends
of a cloth cover for the box. The cover is preferably
made up of several thicknesses of cheesecloth stitched

CLOTH REMOVED TO SHOW THE
ZINC BOX.
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together at the corners, and the ends are jammed
tightly through the slots into the water tank F. The
door E is provided with its own section of cheesecloth,
as indicated in the illustration. In operation the
water from the tank soaks into the cheesecloth and
by capillary attraction and gravity passes on down to
the bottom of the cloth, where any excess of water
is caught in the trough. The flow of water through
and over the cloth should
be very slow, and may be
regulated to a large ex-
tent by the tightness
with which the cloth is
stuffed into the slots G.
The box is placed on a
suitable shelf supported
by brackets just outside
of the open window on
the breeziest side of
the house and out of the
direct rays of the sun.
It is advisable to make
the box a couple of
inches narrower than the
window opening, so that
the currents of air pass-
ing in and out of the
window may have free
» Dassage all around the
moist cheesecloth. As the
water in the cheesecloth
is evaporated it absorbs
a large amount of heat,
much of which is taken
from the zinc box, tending to keep the food in
the box cool. A modification of this idea is shown
in Fig. 4. Here the construction is adapted to cool an
individual milk bottle. The cloth covering is placed
directly over the bottle, and at its upper end is
jammed into a slot in the bottom of the small reser-
voir. The milk bottle is placed in a saucer, which
gerves as a trough to catch the excess of water. In-
stead of the cheesecloth covering, the leg of a sock
can be used, as this is already of cylindrical form and
is well adapted to hold the moisture. In case the
water from the tank does not moisten the cover suf-
ficiently, the trough may be also filled, and the water
will be drawn up therefrom by capillary attraction.

HOW TO XKEEP A MILK
BOTTLE COOL.
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A WEATHERBOARD GAGE.

BY L G. BAYLEY.

It is customary, when cutting off weatherboarding
to fit up against the corner strips of a frame house, to
use the long square or carpenter’s rule. The square
is sometimes held along the edge of the weatherboard,
or down the side of the corner strip. Either method
necessitates carrying the square along, or fetching it
from where it was laid down:

One-quarter the time can be saved, saying nothing
cof the convenience, by making a little gage as illus-

Fig.3, 1§
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REFRIGERATOR.

trated from a piece of board about 9 inches long and
2 inches wide, which can be carried in the nail or
apron pocket. The notch in the piece is 61 or 7
inches in length and about 2 inches deep.

The weatherboard is held in position, the end not
shown being set firmly against the last board in the
same row, the other end extending beyond the corner
strips. The gage is slipped over this end of the board,
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A WEATHERBOARD GAGE.
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QUICK MEANS FOR FINDING THE CENTER OF SIIAFTS..i
BY ALBERT PRATHER.

In the illustration the circle represents a section of

a shaft, the center of

which it is desired to find.

The corner of a square

is placed on any point

of the circumference.
The points A and B
are the intersections of

the outer sides of the
square with the circum-
ference. Draw a line
from A to B. Now shift
the square a little, as rep-
resented by the dotted
square, and with the cor-
ner on any other point
mark the intersections A’
and B’, then connect . A’
and B’, and the intersec-
tion of A B and A’ B’ will

METHOD OF FINDING

be the required center. CENTER OF A CIRCLE.
It is . necessarily the
center, for it is the intersection of two diameters.

A HOME-MADE SAW VISE.
BY JAMES G. NEWLAND.

Desiring a saw-filing vise that would allow an ordi-
nary saw to be filed or set from end to end without
change and without chattering, to hold the saw rigidly
and yet so that it could be instantly released, the
writer made a device as follows: In the barn loft
there was a south window with a good light. To the
2x 4 studding at each side of the window and at right
angles to it, at a convenient height two pieces of wood
1x12x12 inches were firmly nailed, thus ferming two
brackets. Two pieces of straight 2 x'14-inch flat iron,
long enough to go across these brackets, were found,
also two straight pieces of 1x l-inch iron (discarded
square-bed carriage axles with stubs off). The latter
pieces were faced with the flat iron by means of a
couple of countersunk-head stove bolts. Two pieces
of 2 x2-inch angle iron would have done as well.
These made the two jaws of the vise, and they were

A HOME-MADE SAW VISE,

placed across brackets in front of the window, with a
wooden strip between the inside jaw and the studding
to take the file thrust. On the inner side of each
bracket a lever of 114-inch square hardwood was piv-
oted with its upper end bearing against the outer jaw.
Two circles of wood were cut and mounted on bolts
in the brackets, but an inch off center, so that they
could be used as cams to press against the lower ends
of the lever and force the upper ends firmly against
the outer jaw, thus clamping the saw firmly in place.
A handle was secured to each cam, with which to
tighten and release the vise.
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M. YEOMANS,

"7 N. Y. In this case the object of the

e :
*.entor is to provide a new and improved
.air ribbon pin, more especially designed for
use on women’s hair to securely hold a hair

to display the bow thereof to the
and to give the pin a

ribbon,
greatest advantage,
buckle appearance.

Electrical Devices.

PROCESS FOR OXIDIZING ATMOS-
PHERIC NITROGEN BY ELECTRICITY.—
D. HELBIG, Rome, Italy. This invention con-
sists in employing an electric high-pressure
flame arc hlown in a special manner by means
of air for the purpose of oxidizing atmos-
pheric nitrogen. The quantity of energy which
becomes effective every moment, remains prac-
tically constant.

TELEGRAPH-REPEATER. — E. LONGORIA,
Monterey, Mexico. When one side of the re-
peater is working, vibrations are not produced
on the reverse side, because the repeating con-
tacts are arranged in such a manner that long
before the first one opens the second is closed.
Its work is safe and precise, as the closing of
contacts are made through the use of inde-
pendent springs for each of them, and they
have a uniform tension. It works with less
local battery than any system, as the force
produced by this latter is not used to close
the contacts, and to open them the pressure
of the natural weight of the arm of the re-
peater is almost sufficient, and thus the sound
is clear and sonorous.

ELECTRICALLY-OPERATED PRICE-CARD.
—P. L. DIRKING, Spokane, Wash. The inven-
tion relates to signs, the more particular ob-
ject being to produce an electrically-operated
price card of simple construction. The effect
upon the eye is simply that one legend, to-
gether with the light for exhibiting it, disap-
pears, and that the other legend, accompanied
by the light for exhibiting it, makes its ap-
pearance, the legend thus being presented
alternately to the gaze of the observer.

Ot Interest to Farmers,

CULTIVATOR.—A. HELMLINGER, Hanover,
Kan. This invention relates more particularly
to a form of disk cultivator. The patentee
has provided a very simple and light construc-
tion of frame and cultivator supporting mem-
bers which afford a very wide range of various
adjustments to position the cultivators to
adapt the implement tc the particular work
in hand.

STACKER.—W. T. McCALL and D. L. OREN-
DORFF, Manhattan, Kan. The device is for
use in the field for elevating and piling up
hay or grain into stacks, and primarily for
the purpose of stacking grain which has been
cut by a header, in which the heads of grain
with a small proportion of the straw are re-
ceived into a box-like receptacle and is elevated
to pile the same in suitable stacks.

Of General Interest,

LUNCH-BOX.——P. J. Birp, New York, N.'Y.
The invention refers to improvements more par-
ticularly to that type of portable lunch boxes
in which separate food drawers or compart-
ments and a separate liquid receptacle are pro-
vided, together with means for heating the
liquid receptacle, and, if desired, certain of said
food compartments.

FOLDING BOX.—C. E. WRENSHALL, Owen
Sound, Ontario, Canada. In the present patent,
the invention is an improvement in folding or
knock-down boxes whose sides and ends are
hinged together or otherwise so connected as to
lie parallel when folded. The box is well
adapted for various uses and may be con-
structed in any size required.

REVOLVING SIGN.—M. HeiM, New York,
N. Y. This device may be set and kept in mo-
tion by very light currents of air. The bearings
are constructed to develop no appreciable fric-
tion either at first or after the sign has been
in use and exposed to the weather for an ex-
tended period. The tendency of the sign to
revolve is increased by providing each of its
heads, or its opposite ends, with outwardly-
extending vanes which incidentally add to the
ornamental appearance of the sign.

SOUVENIR.—E. C. RICHMOND, Tacoma,
Wash. The souvenir consists of a body having
the opposite side faces inclining inwardly from
each end toward the transverse center and
having the edges scored to simulate a package
of shingles, the representation being further
perfected by placing cross-bars at opposite
"sides of the contracted central portion of the
body, joining the adjacent ends of the bars by
metallic straps and nailing the overlapping
ends of the straps and bars to the body.

NON-REFILLABLE BOTTLE. — T. W.
LeoNARD, Richmond, Va. The construction
preserves the appearance of the bottle and
strengthens the bottle neck where desired.
The bottle can be easily filled and sealed and
while the dispensing of the contents can be
readily accomplished, the sealing devices being
adapted to move from sealing to unsealed
position for such purpose.

SAFETY WATCH-GUARD.—L. FREEDMAN,
New York, N. Y. The invention  relates to
certain improvements in that type of devices
adapted for securing & watch chain or fob to
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u;la watch, and at the same time fastening the

watch to the edge of a pocket or other por-
tion of a garment, so that the watch cannot
accidentally fall out or be surreptitiously ex-
tracted.

Hardware,

CLAMP.—T. NEwToN and H. JOURDAN, Cam-
den, N. J. The clamp is for leather and other
goods, in which a member is provided with a
flange at one end and arms to which are
pivoted a movable member having a flange
which is adapted to engage the flange on the
first-named member, there being shoulders on
the pivoted member against which a spring\
presses to hold the pivoted member firmly in |
an open or closed position, the spring being
secured to the first-named member.

HINGE.—H. E. HokEg, Hanover, Pa. The
inventor’s object is to provide a hinge more
especially designed for use on either the right
or left shutter, and arranged to permit con-
venient hanging of the shutter; to prevent the
shutter from falling off on an upward pull
when closing the shutter; and to hold it
against accidental closing when in an open posi-
tion.

LOCK FOR SLIDING DOORS.—J. A. BENE-
pict, New York, N. Y. The iInvention com-
prehends a plate mounted upon a movable
door and sunken thereinto, the plate being
p ovided with a pivotally mounted bolt for
engaging the plate by entering the recess
thereof, the arrangement of the parts being
such that the swinging plate may be swung
back into a, normal position of inactivity or
may be temporarily secured relatively to the
plate in the movable door member.

Heating and Lighting.

OIL-BURNER.—W. S. RoBINSON, Fresno, Cal.
The invention relates to oil burners adapted
for use in cooking stoves, heating stoves, or for
any or all other purposes where oil is used as
a fuel for generating heat. The special object
is to provide means for vaporizing the oil
and means for controlling the draft of air to
the burner.

Household Utilities,

WINDOW-FIXTURE.—A. F. GIROUARD, Leo-
minster, and F. A. PerroN, Fitchburg, Mass.
The object of the invention is to provide a
fixture combining means for supporting or hold-
ing a curtain pole, shade roller and blind, the
fixture being easily applied to the window cas-
ing without the use of nails, screws, or other
similar fastening devices.

BOILER-STAND.—S. S. StAHL, Connells-
ville, Pa. The object in this case is to provide
an adjustable stand, which may be varied to
receive boilers of different diameters, and also
varied in height so as to support such boilers
at a proper distance from the floor in order
to make connections with the heating appa-
ratus.

COMBINED TABLE AND LAMP-STAND.—
M. F. KocH and M. KocH, New York, N. Y.
This invention has in view a combined table
and lamp stand such as may be easily moved
from place to place and support articles ac-
cessible from a bed, chair, or other convenient
position, the lamp being adjustable over the
table to direct the light to any required point.

CONVERTIBLE BED AND MATTRESS
THEREFOR.—L. B. Jerrcort, New York,'
N. Y. The object here is to provide a bed and\
mattress, arranged to permit of conveniently |
converting the bed to form a davenport, a
single bed, a double bed, or a couch, the mat-
tress conforming to the changes, thus requiring
no separate mattress for the different forms
in which the bed is used. -

FOLDING BED.—L. B. JgFFcorT, New
York, N. Y. The inventor provides a two-unit
folding bed or couch, arranged to permit of
collapsing one bed unit and passing it under
the other bed unit, in such a mannef that the
mattress, blankets, bed clothes, pillows, and
other bedding of the collapsed bed unit re-
main undisturbed and are accommodated in
the space between the extended and the col-
lapsed bed unit. .

FOLDING BED.—J. RANKO, New York,
N. Y. The invention includes a special form
of support for the mattress, the support being
resiliently carried by the frame. An object is
to provide a folding bed frame which when
extended forms a comfortable couch or cot,
and which can be folded into compact form so
that it can be easily moved from place to
place, shipped or stored.

Machines and Mechanical Devices.

MOTOR.—A. P. BArNEs and O. SCHMITT,
Bolckow, Mo. The aim in this invention is to
provide a motor with twin escapement wheels
which are engaged by pallets mounted on pallet
arms, the arms being pivoted to a rocking
head, and being adapted to rest against the
peripheries of the escapement wheels so that
the pallets will be lifted from recesses in the
escapement wheels periodically during the op-
eration of the motor by the contact of the
arms with the wheels at increasing distances
from the pallets.

SOUND-REPRODUCER.—R. B. SMiTH, New
York, N. Y. Of the many purposes of this in-
vention, one is the provision of means to in-
crease the sensitiveness of the stylus lever as
regards its movement toward and from the
general position occupled by thé diaphragm;

another is to provide means to enable the

stylus lever to be played with various records ;

having different types of sound grooves by
merely throwing one jewel or record point out
of service and another into service, both jewels
being permanently carried by the stylus lever.

FILTERING-MACHINE.—R. T. WILDER, El
Paso, Texas. The invention relates more par-
ticularly to such machines as operate centri-
fugally to force the substance to be filtered
through the filtering media. An object is to
provide a machine having a rotatable casing
and a helical screw adapted to centrifugally
separate the solid matter from the liquids in
which it is held in mechanical suspension.

TYPE-BAR.—E. E. TALIAFERRO, Colorado
Springs, Colo. The invention relates more par-
ticularly to type bars used in connection with
writing machines and the like. One of the
objects is to provide a type bar for producing
a plurality of original, duplicate impressions
by a single movement of the bar.

ANIMAL-TRAP.—J. ' Sxow, Falun, Minn.
This trap has an open bottom permitting an
animal to put its foot clean through the trap,
so that the trap will become fastened well
above the foot. The trap will throw its jaws
up the leg of the animal some distance, making
it impossible for the animal to escape by chew-
ing away its foot, which is often the case with
the old style trap.

STAND FOR GRINDING-WHEELS.—G. E.
SopErR, Kankakee, Ill. The purpose here is to
provide details of construction for a machine
which will enable the instant arrest of motion
of its grinding wheels, and a resumption of
rapid rotary motion therefor as may be desired,
the improvement dispensing with the employ-
ment of a countershaft and change wheels, as
well as shifting gear therefor, usually provided
for each machine.

PIPE-REAMER.—W. F. PORTER, Duke Cen-
ter, Pa. This improvement is in the nature
of a novel construction of pipe reamer for
reaming out the ends of pipes or tubing such,
for instance, as oil well tubing, and it consists
in the novel construction and arrangement of
parts whereby a reamer is provided which is
adapted to ream out tubes or pipes of varying
diameters.

POWER-SCOOP.—E. P. LorcH, New York,
N. Y. An object of this inventor is to pro-
vide improvements whereby if the sgoop in ad-
vancing should meet an obstruction, such as a
projecting manhole cover or the like, it may
slide backward and in doing so reach a higher
level and pass over the obstruction, the scoop
being immediately returned to its original posi-
tion by means of a compressed elastic medium
or member.

ABSORPTION REFRIGERATING-MACHINE.
—T. J. KIRN, Louisville, Ky. The device
while freeing the ammonia gas from the mois-
ture contained therein and returning the latter
to the generator, acts at the same time as an
economizer of heat by preheating the aqua

lsists of a fender frame, an upright frame,
arms adjustably and pivotally supported at
their inner ends from the car and at their
outer ends pivotally supporting the fender
frame intermediate its length and having a
sliding connection therewith, a slide carried
by the upright frame, a net connected to the
forward part of the fender frame and to the
slide, means to hold the outer end above the
ground, and swing to the ground when it
strikes an object received in the net, and
means to automatically lock the inner portion
of the fender frame in its upper position.
MINE-CAR.—T. W. Weaver and C. B.
WEAVER, Tunnelton, W. Va. The aim in tlhds
case is to provide a device which will securely
lock the end gate of a car, and which will be
automatically released when the car has
reached a predetermined point, so that the con-
tents of the car will be easily discharged.

Pertaining to Recreation,

PLEASURE-RAILWAY.—W. F. MANGELS,
New York, N. Y. This railway is for use in
pleasure resorts and the like, and is arranged
to enable the passengers of a vehicle to assist
in propelling the power-driven vehicle, thus
providing an exhilarating and healthy ride,
and permitting several vehicles driven uni-
formly by power to race, the hand power sup-
plied by the passengers being the determining
factor of the race.

AQUATIC MERRY-GO-ROUND. — H. E.
RieHL, New York, N. Y. The object of the
inventor  is to provide a merry-go-round ar-
ranged to afford an exceedingly novel and
highly interesting ride. The passengers in a
car undergo several movements, that is, are
carried bodily around with the platform, are
moved up and down and turn alternately with
the car around in opposite directions.

Pertaining to Vehicles.

TIRE-PATCH.—J. A. WHEELER,  Onaway,
Mich. An object of this invention is to pro-
vide a device by which the worn outer surface
of a rubber tire may be protected and which
nay be readily applied without the necessity
of special tools. A further object is to pro-
vide an emergency patch which may be cheaply
made from old tires which have been dis-
carded.

DRAFT-EQUALIZER.—E. Cook, Portland.
Maine. The equalizer is adapted to be detach-
ably connected to vehicles, plows, etc., and
having a double tree adapted to roek on a
block, with which it engages at opposite sides
when thrown to reverse angular positions, and
at the center when moved to an equalized posi-
tion ; the block and tree further having V-shaped
or other engaging stop portions at the rear of
the block, and the block having a rearwardly
extending hook for detachably applying it to
certain forms of appliances.

DESIGN FOR A CUT-GLASS DISH.—R. H.

ammonia, before it is returned to the generator,
so that the latter- is raised to a considerable
temperature and therefore does not require the
same amount of heat to. drive off its ammonia |
that it otherwise would.

Railways and Thelr Accessories.

WAY-BILL.—F. H. CruMP, Los Angeles, Cal.
One purpose of the invention is to provide an
interline way-bill having coupons similar to a
passage ticket, which furnishes each road over
which the freight passes with sufficient in-
formation to enable it to provide the proper
revenue accruing from the service performed.

TORPEDO.—E. P. S. ANDREWS, West Wind-
ham, N. H. The invention comprises a plate
which forms a saddle or seat upon the head
of the rail to which there is attached a re-
ceptacle for an explosive. This receptacle is
in the form of a flattened tube, and the object
is to arrange the latter so that the pressure
of the wheel which discharges.the torpedo will
hold the ends of the tube closed. In this way
the bursting of the receptacle by the force of
the explosion is insured, and also a loud re-
port.

RAILROAD-TIE.—J. A. McCorMIcK and E.
E. THRASHER, Cumberland, Md. The improve-
ment pertains to railroad ties, and more par-
ticularly to ties each comprising a body, and
pivoted end sections arranged to swing into
longitudinal alinement with the body, and, like
the latter, having lips adapted to engage rail
bases to clamp the rails in position.

BOX-FREIGHT CAR DOOR.—G. W. Lon-
MAN, Berwick, Pa. The object here is to pro-
vide box-freight cars, also barns, carriage
houses, and other inclosures with an improved
door adapted to slide parallel to the side of
the car or other structure and to swing into
the doorway thereof so as-to lie flush with the
adjoining sides of the same and to be locked
thereto.

NUT-LOCK.—E. M. LovELL, Stanberry, Mo.
This invention of this patentee is the result
of an effort to practically improve the nut
lock devices intended mainly for preventing
the loosening of nuts in railroad joints. The
patent discloses a plurality of washers of
gpecial construction, the inner one of which
receives the nut and is locked with the outer
washer, the latter in turn being so disposed
in relation to the fish plate and rail that the
whole is held against turning until purposely
released.

CAR-FENDER.—H. FaJaANs and A. M.

PiTT™MAN, Honesdale, Pa. In this ornamental
design for a cut-glass dish the form of the dish
is circular, and the ornamentation simply com-
prises a cluster of three flowers and their
leaves in the center or base of the plate, and
the same type of flower running around the
rim.

BICYCLE.—I. D1 FaBio, Philadelphia, Ia.
Mr. Fabio, the inventor, shows a very intercst-
ing form of actuating device and structural
features of a bicycle, the improvements moro
practically relating to means for mounting the
cranks and the arrangement of clutches co-
operating with the cranks to control the actu-
ating sprocket wheel.

TIRE.—J. C. RayMoND, New York, N. Y.
The object of the present invention is to pro-
vide a tire arranged .to permit of quickly dis-
connecting the tire from the rim of the wheel,
for repairs or other purposes, and replacing
the tire and securely locking it in place on
the rim. It relates to tires, such as shown
and described in Letters Patent of the U. S.,
formerly granted to Mr. Raymond.

HITCHING DEVICE.—H. A. WETTSTEIN,
Hazleton, Pa. The invention relates to hitch-
ing devices for use in connection with horses.
One object of the invention is to provide an
improved device for supporting and releasing
a hitching weight, and for connecting the same
to a bit or reins of a horse. It provides
means for engaging the hitching rein or rope,
to prevent tension so as not to induce back-
ing up.

ATTACHMENT FOR DOUBLETREES.—J.
L. ALTER, Remington, Ind.,, and C. A. EINERT,
Clarksville, Ark. The purpose of this inven-
tion is to enable the double tree for applying
draft force to a load, to be positioned at a
proper distance from its longitudinal center
in engagement with the load, and thus by tho
leverage afforded at one end of the double trec,
even the load to be drawn, if a strong horse
or team is hitched to the shorter arm of the
double tree and a weaker horse or team is
connected with the longer arm thereof.

Designs,

DESIGN FOR A BADGE.—A E. PARKER,
Brooklyn, N. Y. The design in this case rep-
resents a badge comprising an ornamental and
symmetrical arrangement of a horseshoe, three
clover leaves, and a swastika.

NoTe.—Copies of any of these patents will
be furnished by Munn & Co. for ten cents each.

CHAMBERS, New York, N. Y. The fender con-

Please state the name of the patentee, title of
the invention, and date of this paper.
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Classified Advertisements

Advertising in this column is 75 cents a line. No less

" than four nor more than ten lines accepted. Count

seven words to the line. All orders must be accom-

panied by a remittance. Further information sent on
equest.

READ THIS COLUMN CAREFULLY.—You will find
tnquiries for certain classes of articles numbered in
consecutive order. If you manufacture these goods
write us at once and we will send you the name and
address of the party desiring the information. There
18 N0 charge for this service. Inm every case it is
necessary to give the number of the inquiry.
Where manufacturers do not respond promptly the

T .
inquiry may be repeated. MUNN & CO.

PATENTS FOR SALE.

HOT WATER CIRCULATOR.—Greatly economizes
fuel. Outright orrovalty. Quick circulation and regu-
Jation to any distance on any hot water heating system.
Addrezs A. E. Crowhurst. Humber Bay, Ontario, Can.

inquiry No. 8868.—Wanted to buy nickeloid for
buttons.

FOR SALF.-Outright or on royalty, U. S. and Cana-
dian patent on spiral punch. A long-felt want filled for
the operators of machinery. All interested in an instru-
ment with unlimited field and great demand, write for
particulars, claims, drawings. and anv information de-
sired, to Harry C. Roberts, Rowland, N. C.

Inquiry Neo. 890%.—For a dealer in tapes and cords
for Venetian blinds.

FORSALEor on royalty, U. S. patent No. 908 845, Lift
strap for recum bent patients. Address R, Box 773, N. Y.

Inquiry No. 8918.—For manufacturers of “Wydt’s
Electro-Catalytic Sparking Plug.”

FOR SALE.

FOR SALE.—3pecialty for manufacturers. Dental
floss holder, patented May. 1909. For further particu-
lars apply direct to inventor, T. A. Tubbs, Seattle,
Wash., care H. S. Emerson Compafiy.

Inquiry No. 8S921.—For the manufacturers of gilt
paper

HELP WANTED.

MECHANICAL ENGINEFR wanted for charge of
designing and drafting office for large engineering
works. Give experience. Address Canada Foundry
Company, Ltd., 212 King St. West, Toronto, Canada.

Inguiry No. 8922.—Wanted the address of Worth-
ington Boiler Co.

YOUNG MAN, graduate of some school in mechani-
cal encineering, for position in woodworking plant in
small Tennessee town. Good opportunity for advance-
ment. State experience. if any, and salary, Answer
* Position,” Box 713, New York.

Ingquiry No. 892S.—For the mannfacturers of a
gteam rotary excavator as described in the Scientific
American of December 12, 1308, page 347.

PARTNERS WANTED.
PARTNER WANTED with small cuapita) to promote
several patents. Fi Feldra, 69 Congress St., Jersey City.

Inquiry Ne. 8931.—For parties who wanufacture
the Western Stump Borer for boring stumps.

LISTS OF MANUFACTURERS.

COMPLETE LISTS of manufacturers in all lines sup-
plied at short notice at moderate rates. Small and
special lists compiled to crder at various prices. Es-
timates should be obtained in advance. Address
Munn & Co., List Department, Box 773, New York.

Inquiry No. S8941.—For manufacturers of ma-
chinery for making fly screens.

A LIST OF 1,500 roning and consulting engineers on
cards. A very valuable list for circularizicg, cte.
Price $15.00. Address Munn & Co., List Department,
Box Ti3, New York.

Ingquiry No. 8960.—For the address of the Wind-
sort‘r Mfg. Co., manufacturers of waterproof coliars and
cufis.

InqniridNo. S966.—Wanted the address of the
Cohendet Motor Co.

Inquiry No. S969.—Wanted machines that make
accordion dress plaiting (steam).

Ingquiry No. 8974.—For address of firms inter-
ested in fishing reels. .

Inquiry No. 5977.-For manufacturers of mae
cbinery for manufacturing denatured alcohol.

Inquiry No. 897 8.—Wanted the address of manu-
facturers of dry pans or crushers to grind sand for
plastering and cement works.

Inguiry No. K8980.—For the address of manufac-
turers of mortars and pestiesthat areused by druggists.

Inquiry No. 8984.-Wanted the address of the
manufacturers of Cypress wash tubs.

Inquiry No. 8986.—Wanted to buy crown and flint
glasses for telescope objectives.

Inquiry No. 8987.—Wanted, the manufacturers ot
thet Van Winkle, Woods & Sons, and the Weber power
meters.

Inguiry No. 8990. - For information regarding
shoes not made of leather but similar to the same and
are as durabse.

Inquiry No %995.—Wanted to buy round and oval
glass paper weights, such as are used-for mounting
photograpbs.

Inquiry No. 8996.—Wanted addresses of msnu-
facturers of machinery for working orange wood mani-
cure sticks. .

Inquiry No. %997.—Wanted the address of the
manufacturers of bread or cake boxes.

Inquiry No. 8999.—For manufacturers of com-
bined clothes and ciothes pin receptacle.

Inquiry No. 9000.— Wanted, a combined aplplinnce
form%l ?ldmg bhats, coats and umbrellas safely and
securely.

Inquiry No. 9001.—Forthe address of progressive
manufacturers of friit jars.

Inquiry No. 9002.—F'or the address of the Varley
Duplex gnet Co., or anyone making and designing
special electro magnets.

Inquiry No. 9003.—For the address of parties
who make “Invar” or other metals havingalow co-
efficient of expansion.

is no sound.”
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and Quer:zes. )

Kindly write queries on separate sheets when writing
about other matters, such as patents, subscriptions,
books, etc. This will facilitate answering your ques-
tions. Be sure and give full name and address on every
sheet.

Full hints to correspondents were printed at the head
of this column in the issue of March 13th or will be
sent by mail on request.,

(12111) C. B. says: Will you kindly
inform me as to the principle of the “elec-
trolytic detector” used in wireless telegraphy ?
A. If an electrolytic detector has a small
electro-motive force applied to it by a shunted
cell of battery, the electrodes become polarized,
and the current is reduced practically to zero.
When oscillations are sent through the cell in
this condition, they destroy the polarization of
the small electrode, and the current suddenly
increases, but it returns to its former small
value when the oscillations cease. This ex-
planation, with a full discussion of the sub-
ject, you may findq in Fleming’s ‘Elementary
Radio-telegraphy and Radio-telephony,” which
we send for $2. :

(12112) T. F. Van W. says: Can you
tell me if the specific gravity of the moon is
known, and if so, how it compares with that
of the earth? A. The density of the moon is
0.61 that of the earth. One of the best de-
terminations of the density of the earth is
5.527, reached by Boys in 1894. This would
make the specific gravity of the moon to be
3.37.

(12113) C. S. says: 1. If we take
two jars of equal inside diameter, and fill
both with equal quantities of alcohol and
leave one jar open, but close the other with
a cover, with only a small opening through
which the vapor can escape, will the alcohol
evaporate in the same time from both jars,
all other conditions being equal? A. The
evaporation of any liquid takes place more
slowly out of a bottle with a small mouth
than out of one with a large mouth. 2. Does
reflected sunlight™ differ in any way from di-
rect sunlight? That is, will a plant grow as
well if exposed to reflected as to direct sun-
light, and will reflected light kill certain bac-
teria, as well and quickly as direct sunlight?
A. Ordinarily reflected light differs in no re-
spect from the same light Dbefore reflection.
The spectrum of moonlight is simply a fainter
spectrum- of sunlight. Any. effect which' direct
light can produce will be produced by re-
flected light, except for the loss in brightness
by reflection. 3. Does sunlight lose in inten-
sity if reflected by a clear mirror? A. There
is no perfect reflector. Light is lost by re-
flecting it from any mirror whatever. A metal
mirror will reflect about 6/10 of the light
which strikes it perpendicularly, and a mer-
cury mirror about 75/100. The loss is larger
if the light strikes the mirror obliquely.

(12114) R. J. T. asks: On April
22nd the A-Z’s, a club of six young men, held
a spirited meeting at the home of one of its
members.. The topic under discussion was
“Resolved that, if a tree falls in the forest
and there is no animate being present, there
After the discussion, the judges
awarded their decision to the negative, merely
on the merits of the debate, however, not on
the merits of the question. Not being satis-
fied on the merits of the question, however, as
brought out in the material presented, the club
would like to ask that you answer it in your
paper. A. The answer to your question de-
pends upon the definition of the word ‘‘sound’”
applied to the argument. In most dictionaries
two definitions are given: 1. A sensation pro-
duced through the organs of hearing. In this
sense if there are no human or animal brains
present to receive this sensation through the
organs of hearing, there is no sound. 2. The
physical causes of such sensation: waves of
alternate compression and rarefaction passing
through any substance, solid, liquid, or gas-
eous, but especially through the atmosphere.
The sound waves are produced by the fall of
the tree, whether or not there are organs of
hearing present to receive them, and conse-
quently in this sense sound is made though
unheard.

(12115) J. R. D. says: May I ask
your opinion re the following? What is the
correct size and length of stove pipe to give
a strong draft to a stove of the following
dimensions? Diameter 6 feet, height to top
of stove 3 feet, beyond that height a sloping
dome about 4 feet, terminating in a stove pipe.
At present I have a 10-inch stove pipe about
12 feet long. Draft below is supplied by leav-
ing open the irregularities in the ground. The
stove is intended to aid in burning out stumps,
the idea being to bore and light the stump in
the usual way and then place the stove over
it to give a strong draft and suction, so that
the roots as well as the stump would burn
clean out. At present, with the stove pipe as
mentioned- it does not appear to make much
difference nor make the bored stump burn any
longer than without it. Is the stove pipe too
small for such dimensions? If properly pro-
portioned, even if not successful in burning
out the roots, it should make a very fierce

 somm—

fire by the draft and suction, which is not the
case. A. We should not say that the dimen-
sions of your stove pipe could be usefully
increased, or that combustion of the stumps
would be more complete if the draft were in-
creased. If we "correctly understand your
method” of burning the stumps, a stage must
be reached at which combustion can only be
from the inside outward, especially when near-
ing the roots, after which the flame would
have to travel against the draft, and the
latter would be unlikely to help it. Such a
method of destroying stumps must be slow at
the best, as a block of solid wood would soon
be covered with ash and consumed material,
leaving no inflammable surface exposed to the
flames.

NEW BOOKS, ETC.

Fisx Stories. By Charles F. Holder and
David Starr Jordan. New York:
Henry Holt & Co., 1909. 336 pages.
Price, $1.75 net.

Prof. C. F. Holder is one of the oldest con-
tributors to the SCIENTIFIC AMERICAN and he
is well known to our readers. Prof. David
Starr Jordan is president of Stanford Univer-
sity and is a well-known ichthyologist. The
authors are perhaps two of the m'ost promi-
nent amateur and professional students of fish
in the country, and this volume tells their
unusual fish exploits and their best fish stories.
It is a delightful miscellany, telling about the
strangest kind of fish with a strictly scientific
description which melts almost imperceptibly
into accounts of personal adventure. Unlike
most fish stories they have a strong foundation
in fact. It is a book which we can commend
to the general reader as well as those who are
slaves of the rod.

CHARACTERS AND EVENTS oF RomMAN His-

TORY FROM CAESAR To NERo. By
Guglielmo Ferrero. New York: G.
P. Putnam’s Sons, 1909. 8vo.; 275

pages. Price, $2.50 net.

The present work, which is very handsomely
printed and bound, consists of a series of
studies of the great men and great women of
ancient Rome, and critical moments and
events in Roman history. Among the people
and subjects treated are “Corruption” in
hkoman History, the Legend of Antony and
Cleopatra, Nero, the Relation of the Conquest
of Gaul to the Development of Modern France,
Julia and Tiberius, Wine in Roman History,
and Roman History and Modern Education.
Interesting, entertaining, picturesque, full of
pregnant ideas, this volume of Prof. Ferrero’s
is sure to find an absorbed audience that will
be richly rewarded for the close attention they
will give it.

BIRDS OF THE WORLD.
count. By Frank H. Knowlton,
Ph.D. With a chapter on the Anat-
omy of Birds by Prof. I‘rederick A.
Lucas. The whole edited by Root

Ridgeway. New York: Henry Holt
& Co., 1909. Quarto; 872 pages; 16
colored plates, 236 illustrations.
Price, $7.

There has been a great popular awakening
in recent years in relation to our birds. It is
only necessary to pay a visit to the American
Museum of Natural History in New York to
see evidences of the growth of this movement.
The magnificent exhibits which are to be
found in this building have done much to
awaken interest in birds, as has also the work
of the Audubon societi- The widespread
nature teaching in our schools is also respon-
g le for the increased interest in ornithology.
Few of those who turn to the country either
for recreation or for permanent residence
have an inclination or desire to become pro-
fessional ornithologists, but they have wished
to ‘’know at least the names, and facts in the
life history of the birds that they see con-
stantly about them. To supply this demand
for popular inforr-~tion a large number of
works have been written, and their extensive
circulation proves that they have filled a real
want; but most of these are more or less
local in their scope, only a few treating of
the birds of the whole world, so that the time
seems ripe for a work of moderate size in a
single volume which would  set forth in non-
technical language the salient facts regarding
the birds of the world. The author has at-
tempted to prepare such a work, and he has

succeeded admirably in his task. The illus-
trations are excellent and numerous. The
colored plates are well executed. It is a book

which should be in every library, as well as
in every school library. The book is a portly
one, and is handsomely bound.

MenpeLIsM. By R. C. Punnett. Ameri-
can Edition with Preface. by Gay-
lord Wilshire. New York: Wailshire
Book Company, 1909.

This is the second edition of a popular work
on Mendelism which has won for itself a de-
servedly high place in current popular scien-
tific literature. Why Mr. Wilshire should
have burdened the book with a Socialistic Pre-

face is more than we can understand. It is
a far cry from Mendelism to Socialism.
LEs PLANETES ET LEUR ORIGINE. By Ch.

André. Paris: Gauthier-Villars.
1909. 285 pp. Price, 8 francs.

M. André’s book is divided into three parts,
in which the planets, satellites, and the forma-
tion of the planetary system respectively are
described. Among the -striking features of the

A Popular Ac-|

Send for Catalogue B.
SENECA FALLS MFG. CO.
695 Water Street,
Seneca Falls, N. Y., U.S. A.

Engine and Foot Lathes

MACHINE SHOP OUTFITS, TOOLS AND

SUPPLIES. BEST MATERIALS. BEST

. WORKMANSHIP. CATALOGUE FREE
SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0.

Veeder Counters

to register reciprocating

movements or revolu-

tions. Cut full size
Booklet Free.

VEEDER MFG. CO.

18 Sargeant St., Hartford, Conn.
Cyclometers, Odometers,
Tachometers. Counters
and Fine Castings.
Represented in Great Britain by

Messrs. MargT & Co., Ltd, 6

City Road, Jinshury Square,

London, E. C., Engiand.

THIS
GRINDER

‘Has no pumps, no valves. No
piping required to supply it with
water. Alwaysready for use. Sim-

lest in construction. most efficient
in operation. Price will interest youw

W. F. & JNO. BARNES CO.,.

Established 1872.
~ 1999 Ruby St., Rockiord, 11l

ICE YACHT BUILDING.—COMPLETE

details for the construction of Ice Yachts, with many

illustrations, are contained in SUPPLLMENT Nos. 624,

N 7 and 1253. Each number gives plans of

a different boat. Price 10 cents each. For sale by Munn
& Co. and by all newsdealers.

and BUSINESS

Incorporate » s

Laws the most liberal. Expense the least. Hold meetings, transact
business anywhere. Blanks, By-Lawsand forms for making stock
full-paid for cash, property or services, free. President Stoddard,
FORMER SECRETARY OF ARIZONA, resident agent for
many thousand companies. Reference: Any bank in Arizona

STODDARD INCORPORATING COMPANY, Box 8000
PHOENIX, ARIZONA

Your PATENTS

& 3 HORSE POWER COMPLETE
1,28 3 Cylinders, 3te 30H. P,
Priu—.stll and upwards. Write for color catalog today—with
beautiful color print of yacht Grayling—fastest motor boat of
its length and beam in the world—most complete marine

catalog ever published. Gray Motor Co, 11 LeibSt , Detroit, Mich,

THE $ g 00

BASSETT J ADDER

Most Practical Adding and
_{| Substracting Machine ever

Y/ offered for the money.
Capacity 999,999.99 Blmple—accurate—dumbﬂa.
8ent prepaid for 81.00. Money back if not as represented.
Particulars on request. Agents Wanted. Address—
J. H« BASSETT & CO., 39 Aldine Square, Chicago, Iil.

Two Good Baoks for Steel Workers

Hardening, Temper-
ing, Annealing and
Forging of Steel

By JOSEPH V. WOODWORTH

Size 6% x9Y inches. 288 pages. 201 illustra-
tions. Price $2.50 postpaid
HIS is a practical work, treating clearly and
concisely modern processes for the heating,
annealing, forginF, welding, hardening and
tempering of steel, making it a book of great
value to toolmakers and metal-working mechanics
in general. Special directions are given for the
successful hardening and tempering of steel tools of
all descriptions, including milling cutters, taps,
thread dies, reamers, hollow mills, punches and
dies and various metal-working tools, shear blades,
saws, fine cutlery and other implements of steel,
both large and small. The uses to which the lead-
ing brands of steel may be adapted are discussed,
and their treatment for working under different
conditions explained; also special methods for the
hardening and tempering of special brands. A
chapter on case-hardening is also included.

The American Steel
Worker

By E. R. MARKHAM

Size 5% x8 inches. 367 pages. 163 illustra-
tions. Price $2.50 postpaid

THIS is a standard work on selecting, annealing,

hardening and tempering all grades of steel,

by an acknowledged authority. The author

has had twenty-five years’ practical experi-
ence in steel-working, during which time he has
collected much of the material for this book. Care-
ful instructions are given for every detail of every
tool. Among the subjects treated are, the selection
of steel to meet various requirements; how to tell
steel when you see it; reasons for different steels;
how to treat steel in the making of small tools, taps,
reamers, drills, milling cutters; hardening and tem-
pering dies; pack-hardening; case-hardening; an-
nealing; heating apparatus; mixtures and baths,
the best kind, and why ; and in fact everything that
a steel-worker would want to know is contained in

this book.
The price of these

OUR SPECIAL OFFER : Toshricsotthese

each, but when the two volumes are ordered from
us at one time, we send them prepaid to any address
in the world on receipt of $4.00.

MUNN & COMPANY, Publishers
361 Broadway, New York
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. Wiil‘ You Try One—
if we send it FREE?

We want every merchant, dealer,
book keeper and clerk who re-
quires quick, accurate footings

to prove tor himselt the worth
N and economy of the *little
magician ”’—The

. Rapid Computer
Adding Machine

We'll send it to you on five days’
free trial—if it pleases you, pay our
price of only $25.00—if it doesn’t, send it
backat our expense. It does its work perfectly
at any angle—can rest on uny-desk or on book
alongside figures you wish to add. A wonder asa
saver of time and errors. Capacity 9,999,999.99.
Save time and money—write us to-day you’d
like to try one. Catalogue frec.

OMPUTER CO., 2089 Tribune Bldg., Chiecago

itle Siant

The hig hest standard of 2-cycle construc-
tion. Embody strength, dumhilit{: pow= i
er, light weight, simplicity. Eac art

built in perfect relation to the other.
Correct mechanically. Compact,
neat, trim. Accessible, easy to start
and economical. Our patent Force-
feed Lubricating System which ef-
fectively lubricates every working
part—is indispensable to a 2cyle
motor. We make 1 and 2 cylio-
der engines, 2 to 16 H.P. Cata-
log free. Send 10c. stamps for
“[nstallation and Care of Gaso-
line Motor”’—a most valuable
pocket reference book. ¥,

UNITED MFG.C0.,173 W.Woodbridge St., Detroit

Salesmen _Wanted

Traveling Salesmen earn from $1,000 to
$10,000 a year and expenses. Over 600,000
employed in the United States, and Canada.
The demand for good Salesmen always ex-
ceeds the supply. We will teach you to be
an expert by mail. We maintain the best
¥FREE EMPLOYMENT BUREAU
in the world and receivecallsfor thousands
of Salesmen. Have assisted thousands of
men to secure good positions and better
salaries. Many who formerly earned $25
to $75 a month have since earned from $100
to $500 a month and expenses. Hundreds
of good openings for the fall rush. If you
want to secure one of them or increase
your earnings our free book ‘A Knight of
Zhe Grif’ will show you how. Write or
call for it today. Address nearest office.
Dept., 204 National Salesmen’s Training Association,

, New York, Kansas City, Minneapolis, San Francisco,

GOES LIKE SIXTY
itz $ 60
GILSON

4 GASOLENE

PENG INE
r ing, C

Separalon,o Gn:r'::%uhrute
ines, etc, FREE TRIAL
kfor catalog-all sizes

ort Washington, Wiz,

GILSON MFG. CO. 308 Park 5t, P

The 9th edition of our
Catalog which we have
recently brought out
contains 272 pages.
It illustrates and describes a large number of
useful, labor-saving tools and light machines.
It is free. Ask for one.

GOODELL-PRATT COMPANY
GREENFIELD, MASS.

BECOME AN ELECTRICIAN

Our Correspondence Course in Electricity, comprising the three books
entitled “COMPLETE CONDENSED ELECTRICITY,”
Bulletins, Question Sheets, etc., will give you a practical working
knowledge of electricity in six months, using your spare time
evenings. Contains full directions for building experimental appara-
tus. Sold in three parts, $4 each, or $12 complete. ~ Buy the first part,
we know you will want the rest. A pusts? brivgs full information.

BARNES MANUFACTURING CO.
12 Belmont St., Susquehanna, Pa.
References: First National Bank; City National Bank,

Automatic
‘ Auto Wrench

CAKE SUPERIOR WRLHLF

500 Mook

Always ready to grip any fitting, pipe or nut, of ANY shape with-
eut adjustment. The ha:der you pull, the tighterit holds. Equal
to half a machine shop in your tool-box. Twelve inch size
takes everything up to 13 inch, $1.00 - prepaid.

GARAGES, DEALERS, AGENTS; We make nine sizes and have a
splendid offer to make on this fast seller. Write us today.

Lake Superior Wrench Co., 121 Maple St., Sault Ste. Marie, Mich.

w E L L DRILLING

MACHINES

Over 70 sizes and styles, for drilling either deep or
shallow wells in any kind of 80il or rock. Mountecd on
wheels or on sills. With engines or horse powers.
Strong, siuple and durable. Any mechanic can operate
them easily. Send for catalog.

WILLIAMS BROS.. Ithaca, N. Y:

Schools and Colleges
Mackay School of Mines

University of Nevada

Best equipped mining school in the country—all build-
ings of special construction. Faculty composed of promi-
nent engineers and every department in charge of expe-
rienced instructors.  Located close to great mining district
—students obtain both wages and practical experience
during vacations.  Splendid climate—every opportunity
for outdoor life amid beautiful surroundings. Regular
term opens August 23rd.  For detailed information address

JOSEPH E. STUBBS, President

Reno, Nevada

Learﬂ*WAtchrﬁ;kﬁ

We teach it thoroughly in a8 many months as it

formeriy took years. Ioes away with tedious apprer.-
ticeship. Money earned while studying. Positions se-
cured. Hasy terms. Send for catalog.

B8T. LOUIS WATCHMAKING SCHOUL, 8t. Louls, Mo.

.evidence against the canals of Mars,

book may be mentioned the author’s argu-
ments in favor of the roation of Mercury and
Venus, ' * excellent résumé of Poynting’s tem-
perature investigations, his summary of the
and a
fine chapter on minor planets. The division
on satellites discusses the various announce-
ments of a satellite of Venus; the Martian
satellites; and the recently discovered satel-
lites of Jupiter. The Laplace system and its
inconsistencies are excellently discussed in the
last division.

CrUDE RUBBER AND COMPOUNDING INGREDI-
ENTS. A Text-Book of Rubber Manu-
facture. By Henry C. Pearson,
Editor of The India Rubber World.
Second Edition. New York: The
India Rubber Publishing Company,
1909.

This is the second edition of a book which
appeared ten years ago and which may be
regarded as a standard work on the subject in
English. Since the appearance of the first
edition the rubber industry has made rapid
strides. New sources of rubber have been
opened up and progress has been made in re-
claiming waste rubber. In this revised edi-
tion the improvements in the art have all been
conscientiously noted. The many new com-
pounding ingredients, substitutes, and proc-
esses find a place in its pages. As it stands
the book is a dictionary of compounding facts,
and an encyclopedia of rubber factory prac-
tice, intended primarily for factory use.

ATLAS UND LEHRBUCH DER HYGIENE. Mit
besonderer Beriicksichtigung  der
Stiddte-Hygiene. Herausgegeben von
Professor Dr. W. Prausnitz, Vorstand
des hygienischen Instituts der
Universitdt Graz. Miinchen: J. F.
Lehmann’s Verlag, 1909.

The science of hygiene is concerned with
the preservation of the health of human
beings. Its study is based upon an accurate
knowledge of the human organism and the
effect of environment upon that organism.
Hygiene is either scientific or practical. Scien-
tific hygiene endeavors to ascertain everything
that may have an effect upon health, and to
determine the conditions which are most favor-
able for the development of mankind. Prac-
tical hygiene has for its object to apply the
principles which have thus been scientifically
discovered, so as to reduce the dangers to
human health. In order to attain this object,
practical hygiene requires innumerable tech-
nical installations, which include not only the
construction of a dwelling, but everything that
pertains to a dwelling. Unfortunately, this ideal
has not as yet been reached, because the engi-
neer and the physician have not worked in
perfect accord, and also because the land-
holder is only too frequently prompted to
build his structures as cheaply as possible. It
is the purpose of the work before us to set
forth these principles of hygiene simply and
clearly and yet accurately, so that the public
will acquire a broader knowledge of the de-
velopment of a new and important science.
The book is intended not only to help the
architect who draws the plans of the house,
and the builder upon whom devolves the duty
of construction, but it will serve the purpose
of indicating to the factory or house owner
what he owes his employees or the inmates of
his house. The book will also aid the client
of the sanitary engineer to point out definitely
just what he wants. Hitherto he has been
able to talk only vaguely, because he had no
concrete example to which he could point.

UN~SErRE HoNIGBIENE. Von Prof. K. Sajé.
Stuttgart: Kosmos Gesellschaft der
Naturfreunde. Price, 50 cents.

Irof. Sajo is a well-known contributor on
natural and scientific topics, not only to
Kosmos, but to other periodicals as well. In
this little book he has given a very clear and
comprehensive description of the bee as ‘a
biological species and also as a useful insect.

THE ART OF THE NETHERLAND GALLERIES.

By David C. Preyer. Boston: L. C.
Page & Co., 1908. 12mo.; 380 pp.
Price, $2.

This attractive volume is one of the series
of the Art Galleries of KEurope, of which
seven have already been published prior to the
present volume, which is the history of the
Dutch School, illuminated and demonstrated by
critical descriptions of great paintings in the
many galleries. The wonderful and unique art
of the Dutch School of the seventeenth cen-
tury can nowhere be studied so completely as
in the Netherland galleries. Any work which
tends to bring these masterpieces into closer
touch with the visitor should be warmly wel-
comed. The present volume is a painstaking
appreciation of the art of the great masters
of Holland. The book is exceedingly well writ-
ten, and the illustrations reproduced in sepia
tints are very much better than in the average
work. The paper is particularly light in
weight, and the book will be found a most
enjoyable one for those who are fortunate
enough to be able to visit the galleries in
person, while to those who stay at home the
book will prove of genuine interest. It is most
attractively bound.

THE RESUSCITATION OF PERSONS SHOCKED
BY ErLecTrRICITY. By Edw. Anthony
Spitzka, M.D., Professor of General
Anatomy, Jefferson Medical College,
Philadelphia. 1909. Reprint from
the Journal of the Medical Society
of New Jersey.

BULLETIN
908 Miles in

railroad transportation.
completely equipped train.  On the
the tracks is the best Signal System.
regularity, safety, and utter comfort.

It is an asset to the business man.

his engagements.

hours, is its daily deed.

Pennsylvania Railroad

The “Pennsylvania Special” is the climax of development in
It is operated primarily in behalf of the busy man.
Under the train is the finest roadbed.

The “ Pennsylvania Special” has made good for many years.
humor or necessity dictates, but he is using the minimum of time in meeting
Three quarters of the circumference of the clock-dial, all in the off
The “ Pennsylvania Special,”
New York and Chicago, leaves New York every day at 3:55 P. M. and

arrives in Chicago 8:55 A. M. Returning it leaves Chicago 2:45 P. M.
and arrives in New York 9:45 A. M.

1080 Minutes

Above the rails is the most
train is a picked crew. Alongside
This combination makes for speed,

He can recreate on it or work as

the pioneer 18-hour train between

310 DAYS FREE TRIA

prepaid to any place in the United States without a cent deposit 1n advance, and allow
tendays free trial from theday you receive it. If it does not suit youin every way and
is notall or more than we claim for it and a better bicycle than you can getanywhere else
regardless of price, or if for any reason whatever you do not wish to keepit, ship it back
to us at our expense for freight and you will #oZ de out one cent.

LOW FACTORY PRICES

We will ship you a
““RANGER” BICYCLE
on approval, freight

We sell the highest grade bicycles direct from factory
to rider at lower prices than any other house. We

save you_$io to $2

give on the

d out atonce, at $3 to

' _TIRES, COASTER BAKES,
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esting matter and useful information.

Z middlemen’s profit on every bicycle—highest 1
Puncture-Proof tires, mported Rollerchains, pedals, etc., at prices no higher than cheap mail
fod M order bicycles; also reliable medium grade models at unheard of low prices.

nlnEn AGE“TS WAHTED in each town and district to ride and exhibit a sample

1909 Ranger Bicycle furnished by us. You will be
astonished at the wonder/fully low pricesand the liberal propositions and special offers we will
first 1909 ‘sample going to your town. Write at once for our spgecial offer.

DO NOT BUY abicycle ora pair of tires from a»nyone at any price until youreceive our catalogue
and learn our low prices and liberal terms.
your own name plate at double our prices. Orders filled the day received.
SECOND HAND BICYCLES—a limited number taken in trade b.

It only costs a postal to get every:

MEAD CYCLE COMPANY, Dept.L-175 CHICAGO, ILL.

rade models with

BICYCLE DEALERS: you can sell our bicycles under
our Chicago retail stores will

each. Descriptive bargain list mailed free.
single wheels, inner tubes, lamp
everything in the bicycle line at half the asual
NOT WAIT but write today for out Large Catalog beautifully illustrated and containing a great fun

s, cyclometers, parts, repairs and
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A.W. FABER

49 Dickerson Street, Newark, New Jersey

a pencil is a synonym for unequaled

Y quality. The finest pencils yet produced
by this house, with 148 years’ experience in Pencil Making, are the

WCASTELL”
Drawing, Copying and Ink Pencils

Sold by all stationers and dealers in artists’ and drawing materials.
ﬂ Samples worth double the money will be sent you on receipt of 10 cts.
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American
Plan

links and other attractions_of the

always the best. Nearly 1000

Chicago Beach Hotel

Finest Hotel on the Great Lakes
An ideal resort for rest or pleasure—ten minutes’ ride from city, close to the famous Golf
3 eat South Park System.
rooms, 250 private baths. There is the quiet of the lake, beach and shaded parks, or the
gayety of boating, bathing, riding or driving, golf, tennis, dancing and good music. Table
eet of broad veranda overlooking L.ake Michigan. For

handsomely illustrated booklet address Manager, 51st Blvd. and Lake Shore, Chicago

European
Plan

Has 450 large airy

SOUTHERN STAMPING & MFG. CO.

Manufacturers o f special and patented articles.
R. 8., Nashville, Tenn.
Brewers

<4 Corliss Engines,
and Bottlers’ Machinery. ‘I'HE
MEG. CO. 8% Clinton St,, Milwaukee, Wis

VILTER
MUDE[S & EXPERIMENTAL WORK.
Inventions deveioped. S8pecial Machinery.

E. V. BAILLARD CO.. 24 Frankfort Street. New York.
RUBBE Expert Manufacturers
R, Fine Jobbing Work

PARKER, STEARNS & CO., 288-290 Sheffield Av., B’klyn, N. Y.

& CO.

MODELS & EXPERIMENTAL WORK

Anything from a Wateh to an Automobile

Chas. E. Dressler & Co., Metropolitan Bidg., 1 Madison Ave., New York

Special Machinery, Dies, Tools, Models,
Metal Specialties, Inventions perfected,
Indiana and Franklin Streets, Chicago, U.S. Al

HOEFT & COMPANY
Die Makers, Model Makers, Muehlner{ Builders, Punch Presses,
Light and Heavy Stampings. 120 Michigan St., Chicago, Ill., U.S.A.

DIE MODELS = SPECIAL

MACHINERY

NATIONAL STAMPING AND ELECTRIC WORKS
153-159 S. Jefferson Street, Chicago, Il

WORK TOOLS

New York Model and Experimental Works

INVENTIONS DEVELOPED. SPECIAL MACHINERY
442 East 166th Street New York, N. Y.

"NOVELTIES & PATENTED ARTICLES
MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY.
E.KONIGSLOW STAMPING & TOOL WORKS. CLEVE LAND. 0.

SEALED PROPOSALS.

SEAT.ED PROPOSALS will be received at the office
of the Director of the Censua, Washington, D. C., until
2 o’clock, July 19, 1909, and rhen publicly opened for
furnishine all the labor, materials and work necessary
for the construction in lots of 100. 150. 260, or 500 Auto-
matic Card Punching Machines and delivering the same
compiete, free of all charges for transportation, at the
Censvs Puilding, Washington, D. C. The right is re-
served to accept or reject any or all bids in whole or
part, to strike out any item or items in the specifica-
tions, and to waive any defects. For further informa-
tion, specifications. blue print drawings, blank pro-
vosals, and full information address E. Dana Durand.
Director of the Census, Department of Commerce and
Labor, Washington, D.C.
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BAYONNE CITY. N.J

Print Your Own
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; Larger $18. Save money. Print for others.

& big profit. All easy, rules sent. Write fac-
tory for press catalog, type, paper, etc.

THE PRESS (0., Meriden, Conneeticut.
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Grow Mushrooms
z For Big and Quick Profits,

A Ten years experience enables me to

A 4 give practical instructions that will

B add 85 to $60 per week to your income
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pation. _ For full particulars and free book,

L&Y addressJACKSON MUSHROOM FARM,

< 3331 N. Westorn Ave,, Chicago, liis.
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I H s Engines

embody the best mechanical principles and the ma-

terials and workmanship are always right. They
have the approval Of all mechanics. Bependable
starters, swmooth
running. simple,

economical. 'I'ney
deliver their tull
rating of power.

STYLES AND SIZES FOR ALL USES

Vertical in 2. 3 and 25 H. P. Hnnzontal (Por-
table and Stationary) 4. 6. 8. 10, 12, 15 and 12
Air-Cooled in 1 and 2 H.P. Call on our local agents
for further information or write us for catalog.

INTERNATIONAL HARVESTER CO. OF AMERICA
(Incorporated)

15 Harvester Bldg., Chicago, U. S. A.

Lost Hearmg Restored

By the simplest,
most practical and rational
method ever discovered -
ELECTRO  VIBRATION.
Not a new theory—not an
experiment, but a proven
practical everyday fact.
Deafness is not a disease
as you may suppose, but is
the result of certain causes,
the removal of which is

easiest,

easily accomplished withthe
aid of the Powell Electro
Vibratory Machine, one of
the most remarkable inven-
tions of recent years. The
magnetic wave currents pro-
duced by this wonderful
machine act as a gentle
massage on the delicate or-
gans of the inner ear, stimu-
lating them to renewed ac-

Eleetrn-Vibrntory Appnrntus
The only machine of its kind ever in-
vented ; fully protected by U.S. Patent
No. 741.371. Infringers will be prose-
cuted. Ilundreds sold in this :und for-
eign countries. Manufactured and sold
only by G. C. PowstL (Pateutee).

tivity, thereby causing them to perform their natural functions.
You can then hear perfecﬂy.

If medical science has failed in your case; if the various ear
drums and other devices claimed to restore lost hearing have
failed to give you desired results, and you are willing to test the
most successful method in the world for restoring lost hearing,
just write today for full particulars, and learn how you may
regain your hearing right in your own home, free of charge.

G. C. POWELL
3245 Bank Building, Peoria, Illinois

MecIntyre Guaranteed

Model H

m Service
‘.41;.-:. Always-Ready

motor buggies and wagons
have proved their positive

worth as pleasvre
vehicles

l’o r thousands
in every part
of the civilized

Why Not For Vou? porid,

Motor Vehicles
never fall—never get tired—cost no more than a good horse and by
~-cost far less to keep—do more work in less time than three horses.
Take you anywhere and back again over any kind of roads, in all
kinds of weather. Run 30
miles on one gallon of - Model 508,
rasoline. Simple, dur 12'“-'P- 8450
able, guaranteed
mechanical con-
struction. Solid
tires —no tire
troubles or re-
palr expense.
For Free Cat-
alog No. 68 address
nesrestoffice. wy, 4, Melntyre Co., Auburn, Indiana
256 Broadway, New York; 1730 Grand Ave., Kansas City; 418 Third
Ave. So., Minneapolis; Tudhope Molntyre Co., Orellea, Can.

A safe, very
br lllwmt power-
ful, steady, white
llght, Is better than
electricity oracetylene
and cheaper than kero-
sene.
Every lampisa
fomplete self-cone
tained miniature
light works.
Clean —bright—odorless
—portable. Made in over
200 stvll:‘eﬁ“for every pur-
pose. Fully guaranteed.
Catalog free. Agents wanted.

THE BEST LIGHT CO,
87 E. 5th Street
_Canton, 0.

" POWER In The A. B. C. AUTO

Power to go up the steepest hills or
ran at 30 miles an hour  Yet Simple,
Practical, Safe and Durable.
Euasy to operate—
not complicated — 4
no repairs. The
most perfect type
of reliable, low-
priced automobile, Solid or
16 to 35 h. p ; air Pneumatic Tires
or water cooled engine; 2, 3, or 4 passenger bodies.
today for FREE Catalogue. Address
A B. C. MOTOR VEHICLE MFG. C0., 3913 Morgan St., St. Louis, Ma.

Write

BRICAYggs:®
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An American’s sense of projecting
himself far beyond the skies and hills of
his forefathers is largely responsible for
his self-assurancc—for his mental vigor
and the progress which this has meant.

your individuality, to the distant point,
the party at the other end is projecting
his personality, at the same instant and
by the same means, to you.

You arevirtually in two places at once.

The Sixth Sense—the sense of pro-
jection—is due to the telephone. Itisdue
to the Bell telephone system which at any
instant conveys his personality, if not his
person, to any part of the country. It
carries his voice with directness to the ear
of the person wanted. Carries it with its
tone qualitiesand inflections—things which
are vital to the expression of personality.

Though this service is in a class by
itself, the Bell telephone has no fight with
the other public utilities. Its usefulness
is dove-tailed into all other utilities.
Each of the others is unquestionably made
more effective by the Bell telephone.

A telegram is delivered from receiving
office to house by telephone. The more
people telegraph, the more they fele-
phone. The more people travel, the
more they ftelephone. The more ener-
getically a man pursues business of any
kind, the more he needs and uses the
telephone.

Bell telephone service is more than a
mere carrier of messages. It is a system
of sensitive wire: nerves, carrying the
perception-message to the nerve centre
and the return message simultaneously.
It is the only means of communication
which thus carries the message and the
answer instantly. While you are pro-
jecting your personality—the strength of

The universal Bell felephone gives
every other utility an added usefulness. It
provides the Nation with its Sixth Sense.

A business man has one important arm of his business
paralyzed if he does not have a Long Distance Tele-
phone at his elbow. It extends his personality to its
fullest limitations—applies the multiplication table
to his business possibilities. It keeps things moving.

The American Telephone and Telegraph Company
And Associated Companies

Every Bell Teleppone Is a Long Distance Station

Big Money In Drilling

Our customers all over the Country are making from $25 to $75 profit a day with the
Cyclone Drill. No business offers such big returns for the money invested.
Contractors, prospectors. well drillers, find the Cyclonc Drill more economical, faster
and easier to operate than any other.
We make Hollow Rod, Cable and Core Drills, to meet every need,
We also make combination machines that will handle any or all of the systems equally
well, a machine that will enable you to cover the entire field of drilling.

Cyclone Drill

Our Diamondite and Steel Shot Core Drills cut faster and at a fraction o f the cost
of the old diamond drills. We sell Cyclone Drills on an easy payment plan. Some of
our customers have made more than the price of the machine within one month. Our
new traction Gasoiine machine—only one made—is of particular value where fuel and
water are scarce. Send for our free books on Drilling, and let us know in what
branch of the work you are interested.

CYCLONE DRILL COMPANY, 11 Main St., Orrville, Ohio
Chicago Oftice, 419 Fisher Building

* THE"BEST”EQUIPPED SHOP

For. Mechanical and Electrical Manufacturing

Special Machinery, Jigs, Tools,

GERNSBACK INTERRUPTER

gives truly marvel eus resuits. Works
with ANY coil on  50-220 volts direct
or alternating current. Increnses the
spark length 25 per cent. and the out-
put 60 p-r cent. No cou-
! denser, resistance, etc., need- [

ed. Cut No. 1 shows spark
of 2-in. coil with 6 volt stor-
age battery, No. 2 the Flame
(Y%4-n. thick) of the same
coil with the Gernsback in-
terrupter. If you have a c:il
you cannot afford to he with-

Repairs,Experimental Devices
Desig ind: Conmmercializing a Specialty

THE ROWLAND TELEGRAPHIC COMPANY,Baltimore, Md.
and give you

outit. Tnvalusble for wireless and X-Ray work. Price®2.50. Send 2. E LL N ‘AKE estimates on

postage for 12(-page cyclopedia cataley and deseription of the interrupter. | Manufacture of any metal novelty. Automatic ma=
FLHTRO IMPORTING €0., 84a West Brondway, New York City chinery, tools, dies and expert work our specnalty.
¢“Everything for the Experimenter’’ | AUTOMATIC HOOK & EYE CO., Hoboken, N. J.

your models

COLD GALVANIZING.

AMERICAN PROCESS. NO ROYALTIES.
SAMPLES ano INFORMATION g APPLICATION.

Established
. NICKEL
AND
Electro-Plating

Apvaratas ana Materiai
’ THE
Hanson & VanWinkle
Co.,
Newark. N, J.
28 & 30 S. Canal St.
Chbicago.

[o X}
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$1 Saved

The usual ¢ Laundry-way *’ figures something like this:
2 doz. (n]lx\rs, at $1.50.. 3.00

1 doz. pairs Cults

Launde rmg Cuffs 156 times.
The new “ LITHOLIN *? s

% doz. Litholin Collars. $1.

4 pairs Litholin Cuffs ..........:.on $ 3.50 $16.04

With a damp clof th they wipe white as new. Won’t wilt or
fray and have a * slip-easy » apace for the tie.

Collars, 25¢c. Cuffs, 50c.

The GENUINE goods are always sold from a REID
box. If not in stock at your shirt store, send style, size, and
remittance, and we will mail to any address, postpaid.

Catalogue complete with all latest styles free on request.

THE FIBERLOID CO., Dept. 22, 7 Waverly Place, N V.

624 $19.54

TERPROOFED

|THOL]|

TRADE MARK

For One Automobile Trouble and
a Cure, Try Dunn’s “All Right”
Spark Plug; 14 inch pipe thread
and also French Metric. Price $1.50.
Guaranteed Forever

DUNN MACHINERY CO.
ATLANTA, GA.

854.00 per day
The Record C AMERA-SCOPE

And Ve czm proveit. Anyone can operate
it. Makes 6 finished button pbotographs a
minute. Price of Camera.scope. with sup-
plies for making 80 pictures (e ugn to

pay fcr the vompleto cultit) %25.00.
Kxtrabuttons §1 per hundred ; extra frames
#1.50 per gross. Be indepe ndent and make
money for yourselt. Write today.

W. S. MOUNTFORD, 100 Maiden Lane, New York, N.Y,

Crescent Wood Working Machinery

High quality—reasonable price

Band Saws, Saw
Tahles Jointers,
Shapers, Borers,

Swi saws, Disk Grind-
ers, Planers, Planer and
Matcher, Band Saw
Riades.

Catalog sent forthe asking

The Creseent Machine Co.

230 Main Street, Leetonia, Ohio, U. S, A,

POCKET STEEL TAPES

% in. wide. Nickel plated
cases with rounded edges.
Spring wind with ¢enter stop
Graduated in inches and 16tbs,

>h Il:. o) (‘l::‘ll »!(0.‘.(.:

.
“

Send for 232 page catalog No. 18-B.

THYE L. S, STARRETT CO.. Athol, Mass, U. &

HOLTZER-CABOT o
Jump Spark Magnetos Bulletin

Represent the acme of simplicity,
ruggedness. efficiency and
reliability.

THE HOLTZER-CABOT
ELECTRIC CO.
Boston (Brookline), Mass.
Chicago, Ill.

Convert Your Bicycle into a
using “our Attachable
MOtor Cycle utfit. Fits any wheel.
Also Marine and ~Inl|nnur\ Motora
and Castinga. Stamp tormmlog
STEFFEY MFG. CO.
2041 W. Girard Ave., l’lulnl(‘lpllm. Pa.

Engineering News

(/LLUSTRATED)
The Leading Engineering Paper of the World.  For Civil, Mechanical, Mining and Electrical Engineers
Send ten cents for sample copy.

100 to 125 pages, 9"x 13", weekly.
If you cannot locate desired engineering equipment write our * Readers Want ™" department.
THE ENGINEERING NEWS PUBLISHING CO. - - 214 Broadway, New York

CONCRETE HOUSES

CostLess Than Wood

More handsome than Brick, Dur.
able as granite. A Petiyjohn $35.00
concrete block machine, sand, gravel
and cement are all that is needed.
Rimple. eary and quick. We
| furnish full msirnctions. Save money

for yourself or make money by
selling blocks.

Write for eatalog and suggestions

THE PETTYJOHN CO., 615 N. Sixth Street, Terre Haute, Ind.

Railroad Securities and High Grade Industrial Bonds

of proven value for conservative investment, dealt in by

McCurdy, Henderson & Co., Bankers

Members New York Stock Exchange 24 Nassau Street, New York

TAPES AND RULES
ARE THE BEST.
b'or sale evervwhere. Send for
Catalog No. 16.
LUFKIN RVULE CO.
Saginaw, Mich.. U.S. A
New Yorkand London.

Please mention the SCIENTIFIC AMERICAN when writing to advertisers



